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© Treating fluid matte?. 



® A bed 26 oi particulate materia! is moved in a 
band continuously along an annular path by passing 
fluid media having both circumferential and vertical 
components through the bed along that path. The 
s&si gases wh>c* are 

3ugh t «d , portion of the path 

for heating the particulate material as it passes 
therethrough and fluid matter to be heated which 
passes through ma bed along another wrticn of its 
path such that she fiuici matter i S heated as it passes 
through the particulate materia! which has been heat- 
ed by the combustion gases. 
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through said oed comprising separate outlet means 
for sold rluid <md said fluid matter. 

The apparatus ma ' p * ^ m, 
>assag =an - log said iuid to said 

annuiar fiuld media inlet means along respective 
first portions thereof, a plurality of second passage 
f ng fluid rarer to be treated to 
i i ot-.g respec- 

tive second portions thereof which second portions 
are arranges alternately with said first oofiJons. 
said outlet means comprising separate owtfet 
means for said fluid and fluid matter from each 
said passes means. The or each first passsage 
means may be arranged to supply combustion 
gasss to said iniei mean* slong the or each firs! 
portion thereof. 

The apparatus may also include respective 
third passage means for supplying purging gas to 
sac; annulat fluid media inlet means along a re- 
spective third portion thereof between the or each 
{■■ijti and the or each second portion down- 
stream thereof. 

The or each first passage means may have 
fee! supply means located therein and disposed 
beneath the or each first portion of the fluid media 
inlet means along the extent thereof. Additionally, 
separately controliabfe fuel supply means may be 
tor of the fluid annuiar 
media intet means along toe extent thereof, 

in one particular embodiment of the invention, 
-■: hereinafter the chamber is bounded ex- 
« i i -< rmedia portion of a 

:.r\ :■ a ail. me passage means being defined at 
ally by ewer oarttionir^ herding n- 
wardiy of the tubular wait beneath the annular fluid 
media inlet means and the separate outlet means 
being defined at least partially by upper partitioning 
w ~ , ot the tubular wail above and 
edfrc ir - d media inlet means. 
The upper partitioning may be located angu- 
sej with respect to the lower partitioning in 
me sense in which the bed Is moved afong the 
annuiar path In use. 

The means for imparting verticai and circum- 
' - ^ tponems © the flow o A fluid media 
i ;h the tniet mea s may comprise an annular 
s "30 anas These vanes may be 
arranged i ova napping relationship. 

In order that the invention may be well under- 
stood an embodiment thereof, which is given fay 
way of example only, wlli now be described with 
reference r 1 ng in vs ^scii 

Figure t is a schematic top plan view of an 
apparatus tor j ig iter ana 

Figure 2 is so axisi cross-section view of the 
' i n k Song trt 

The apparatus 10 shown in the drawings in- 



cludes a :hamhe 12 whic > * - i , 
by an axlafly Intermediate portion f-4 ot a tubular 
wsli "6 Of no d appara 

fus, the chamber 12 is annular, being bounded 

s shtsmslty by an annuiar waii >8 of a centraf struc- 
ture 20 of the apparatus. The base of the chamber 
is provided with an annuiar field media fniet 22 
which is spanned by an annuiar array of fixed 
inclined .a->es 2<* - a porta of 

rs tie array of vanes is Illustrated fn Figure 1. How- 
ever, it is to be understood that rise array extends 
completely around the Inlet 22. The vanes 24, 
which in the embodiment are arranged in overlap- 
ping relationship, are inclined in order to Impart 

*5 ,'ertic.a - j enss to Sow o 

fluid media through, the annuiar infet 22 to move a 
bed of particulate material disposed in me c 
f 2 in use of the apparatus and indicated at 26 in 
Figure 2 in a compact band continuously along an 

so annular path in the chamber 12 as the fluid media 
passes through the particulate matsriai. in the em- 
bodiment, the vanes are arranged so that bed of 
particulate material moves along this annular pah 
In the sense indicated by arrows 28 in Figure f , 

2S The iiiustrsted apparatus is utiitged for treating 
fluid matter by heat and the fluid media which 
passes tore ;gh the particulate > 

- "•' ga - r - piled to the s 
nuiar intet 82 along a first portion 30 thereof ex- 

30 tending over 180* between locations 32 arid 
^Indicated in Rgure 1 and fluid matter to be 
heated in toe apparatus which Is supplied along a 
second portion 38 of the annuiar inlet 22 extending 
through 180° between locations 34 and 32. 

3S It will be appreciated that the combustion gas- 
es heat the partfeuiate materia! as they pass 
through the bad along a first portion Of its a-nrsufar 
path and the rtuics matter is heated as it passes 
through the particulate material, which has been 

4o piavscusly hoate; , ' oases along 

a second portion of the bed's annuiar path. 

The apparatus includes respective passages 
38,^0 tor supplying the combustion gases and fluid 
matter to she inlet portions 30 and 36. These pas- 

45 sages are bounded by an annular portion 42 of the 
tubular wall ?6 beneath the inlet 22 and by parti- 
tioning 44,48 m < v • i the ubular wall 
portion 42 to divide the space within the tubular 
wall beneath the inlet 22 into passage 38 extending 

S3 beneath portion 30 of the Inlet 22 and passage 40 
extending beneath portions 36 thereof, 

The apparatus siso includes respective outlet 
passages for toe combustion gases and fluid mat- 
ter after their passage through the bed of par- 
se ticulate materia! 26. These passages are bounded 
by an annuiar portion 48 of the tubular waii 18 
above the porfion 14 thereof which bounds the 
chamber 12 and by partitioning 50 . 52 extending 
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inwardly of the tubular weil from me portion IS. 
thereof to the centra! structure 20 of toe apparatus 

ning 50, 5 ,n he annular 

fniet 22 so as not to interfere with the progress of 
the feed along Is annular pa* in the chamber 12. 
The outlet passages for combustion gases which 
have passed through portion 30 of the inlet 22 is 
defined between surfaces 54, 56 of the partitioning 
SO, 52 and the outlet passage for fluid matter which 
as passed i - c r, cn 3o of the (met 22 Is 
defined between surfaces 58 and 60 of the parti- 
tioning 50, 52. 

ii wl;; lie noted t! a : artitloning SO, 

52 for the outlet passages is located angularly 
i i lower Sorting 44, 46 

n ti is moved along the 

annular path. This is to ensure that combustion 
gases passing through portion 30 of the inlet 22 
adjacent partitioning 34 pass through the ouitet 
passage for the combustion gases after it has 

< j re ciamber 12 with a csrcum- 

'i cai by ir- 

rews 28, 

The passage 38 extending beneath portion 30 
of she inlet 22 has fusi supply means, which are 
, .re i, located there- 
in arid, deposed beneath the -portion 30 of the inlet 
22 along the extent or portion 30 tor supplying fuel 
for combustion with sit passing a gh passages 
38 to provide combustion gases to portion 30. 
Separately sontroiJable fue suppi 
are gsnerally indicated at 64 in Figure 1, are lo- 
cated beneath the remainder oi the inlet 22 along 
the sxtert thereof. That is, in the illustrated em- 
he , - listed -I passage 40 beneath 
6 of lb _ ■ nr.* of portion 

38. The supply means 84 are arranged for sup- 
plying fuel for combustion with air passing through 
- re 10 during start-up of the apparatus to 
' ridece t an gases to portion 36 of She iniet. 
in this way, during start-up combustion gases can 
be passed through the bed 28 along ali of its 
annular p re*, e rea* me bed can be brought 
up ) -> ©rating emeu ate e «s quirky 

as possible, it Is to be understood thai after toe 
bed has been brought up to its desired temoera- 

tt <=> re - ^PL v r-M d r s 

64 wou,d be termtnafe i - ncm*' c do 

heated in the apparatus wouid be passed through 
• . re 40 to portion 36 e< me mfet 22 
» mbustior the s _ >. . means 62 and 
tionai form -red ere illus- 
trated ^ the embodiment as fust injectors disposed 
pact m 3( 02 re He 

22 which are fed by manifolds 66 and 68 resoec- 
t os res folds are connected to a supply 
of reel by respective pipes 70, 72 extending 
hrough the 20 of the apparsti 



As wiii be appreciated each pipe 70, 72 is provided 
with a respective flew control valve (no; illustrated} 
so that fire flow through the pipes can be sepa- 
rately controlled. 

s It is io he understood that whilst in the illus- 
trated embed met t the portion 30 of the inlet 22 
through which the combustion gases are passed 
- d hs p -re "b re» f o i 
matt jr to be heated s 80 rett 

<e angular extent ^re her the embodi- 

ment may be modified so thai oombustion gases 
and fluid matter to be heated pass through She bed 
along alternately dispose rre an 

path For this - e a; us may be modi 

ts 8ed to include a plurality of first passages for 
supplying combustion gases to the inlet 22 along 
respective first portions of the inlet and a piui re 
of second passages tor supplying fluid matter to be 
heated to the inlet 22 along respective second 

so portions thereof, the second portions being ar- 
ranged alternately with the first portions. This may 
be achieved by providing additional partitioning be- 
neath the i i s do 46 btit 
angularly spaced therefrom, in this case separate 

25 outlets tor the combustion gases and fluid matter 
t f the rrte 22 are 

provided, for example by crovi.~3.ng adon os 
tloning above the inlet 22 similar to partitioning 50. 
52 but angularly spaced therefrom, to such a modt- 

3s fled apparatus fuel supply means would be pro- 
vided m the first passages and separately controi- 
iabie fuel supply means may be provided In the 
second passages for start-up. 

11 ss also envisaged that the embodiment may 

re be o re, - ' s t aeothe i 1 r e;< nple ? 
purging gas can be passed through the bed along 
a portion of its path between that portion thereof 
along which the combustion gases are passed and 
that portion along which the fluid matter to be 

to heated is passed. For example, the illustrated em- 
bodiment may be modified to incorporate additions! 
partitioning 74, 78 indicated by chain-dotted lines 
in Figure 1 upstream of the partitioning 44 and 50 
respectively to define with the partitioning 44 and 

45 50 a passage beneath the Inlet 22 tor supplying 
purging gas to the Iniet along the portion thereof 
between partitioning 74 and 44 and a passage 
ce partftiot r„ 76 and 50 - n 

!he outlet of the purging gas. 

53 Whilst If ;• en k i ment has been described in 
estsc matter, it s to be under 

stood that the invention is also applicable to treat- 
ing fluid matter In other ways. In which case fluid 
other than combustion gases could be supplied to 

5S the ;c re ei 22 re which 

comb s 5) smbediment 
w in re re ;t air m itsria! doing 3 sit 
that other fluid or by other means as it is moved by 
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hnproved grain product 

•y • The rrs se « rtv sntior' relates to a whole grain 
prefer >Li, * r < ess of prep- 

aring sarr-w said < r»{.ar»a by me 

steos o* fftr*'^ t i t centers of V 

grain so about 20 - 4&% ; heating the ftycfrated 
^iair at :er> - s j between 100- 

iSffC fof " 50 ir s drating the grain 
to a mds t<r^ cor 18-30 a-jm 

pressing me rains fo» *ing a short tempering 
period and rapid!* drying tns 
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The major source of starchy carbohydrate foods 
on a global basts is derived f row grains (Gramineae). 
While them are other important starchy catbohyiJrate 
roes, soot > oes, ca > a«i potatoes 
etc., grains are • " d 1 - - » 

s t sn On^rea- 

s 5^ is are harvested in a nataraliy 
erishaBfs Sy 

contrast potatoes, cassava arid sweet potatoes, for 
example, are harvested at art elevated motetura con- 
i hey have a shorter storage 

;ife in i heir harvested state. 

Of the major food g,r i « ' reduced in the 
s it sm are p odoced r «■ 

targe quantities, with parley, rye. sorghum, oats, mii- 
tets a ; be w produced > - bs 
amc ants. Of tin j < < t a e used d rect y ! >r 

food for human consumption fas distinct from grains 

, j for animal teed e , 

jrain wh soke d doc as white rise and tc 
e e:< * , , - 

i it s gre i fori No * h< 

reason for this is that ace may ne cooked, for am- 
ple, cy boiling in water in a period of time which is con- 
veniently short, for examoia 15-20 minutes. Other 
> s r ■ ich rheat, corn, rye, sorghum, bar* 
ley, are very slew (and hence inconvenient) to cook. 
As a consequence the major usage of these grains as 
food is n h * ' ikes or meats which are 

more corrvenientty consumed m various forms soots 
rodo x je. j is,e! 
There exists however, especially in the Middle 
> i based on whote-grain wheat 
whereb) it , m i c as a who; n or cracked 

r m j ) - is 

a parboiled wheat product (analogous to parboiled 
rice). However, since whoie-gre 1 bu „.ir ; > s a* 
cooking, (45-80 minutes of cooking} the individual 
jractar] into small pieces so thai 

HS t s fn t i li j 

r tiros - 3 tracked bulgur requires 
> < ~t for 10-15 minutes then gently steaming for a 
similar period. 

The technical and patent literature describes a 
r > - t t p i rpi j 5 bulgur, by ootii ra 
- i f ard oy more modern industrial methods. 

U.S. Patents 2.884,32? and 3.77S.52 1 {Fisher el 
at! deserve a process for the continuous production 
of bulgac 

U.S. Paten t 1 ki et t describes 
de-grair t > 4 
impregnating the grains with a solution of salt, aka- 
line sails and a chelating salt, She grains thsc being: 
dried. 

U.S. Pa 5 397 (M c 

} wheat gi ' soaking ■! rains t 

im ii * < - 

drating and cooking the grain to cause substantia! 



swelling and to achlevesubstantiai arid uniform gelat- 
misatlon then drying '.he swctls.n grain in rapidty mov- 
ing air so that the grain sets and dries In its enlarged 
condition. 

S U.S. Patent 3,457,084 (Weiss) produces a water- 

saturated wheat era h 1 issed by radio 

frequency sneigy. 

0 S. Patent 3,190.754 {Matthews; steeps the 

wheat m caustic so - 1 - urn salt thee 

10 siut.es the , i rials, rn utr 1 Not, t 1 « drif 

Jt 

U.S. Patent 3,264,113 {Sana et al) uses hot alkali 
to strip the bran layer from whole grains of wheat, typ- 
e-ally or eated y steam oi 
is arms agitation in cold water to remove the aikaiinised 
bran iayer. rseuira sat \ 1 ne final prod- 

uct Is light coloured and cooks in 15 to 30 minutes. 

U.S. Patent 3,152.535 (Ferret) uses previously 
tally parboiled and debrasirted wheat which is then 
20 heated i air preferably at 260-31 6'-"C 

so achieve a puffing effect. The puffed wheat product 
is prepared for eating Si sctdin be ■ gwates md a 
towing the food to stand (or about 5 minutes. 
U.S. Patent 3,228,771 (Copley at a!) des. rli 
2$ more elaborate method of bran removal from raw 
r j associated 

bleaching step, followed by hot air pi tg.Thep fee 
products co il n.tesascomparedtothe 
eouired to cook wheat wt 

50 bmn puffed. 

The present inverttipn has SS sts primary object 
the production of 

1 I ng grain is is ^heif m a few 

minutes, providing thereby a convenient caftohy- 

35 drate food which may be used as an alternative to po- 
tatoes, pasta, rice or other forms of cooked carbohy- 
drate as welt as in other ways, 

A further object is the produ. : 
act in which et a iom: and other components 

40 "jv op n j lefts! bstanf atlv 

present in the final product. 

A yet further object is to produce a grain product 
«, - ' >v ig parboiled oi stedfia 

vour when finally cooked for eating. 

■rs A forth* ect > 

wh ch coeb t ci* J«r e 3 i oi ig rm nsf 

be consumed after br < - les or even so 

its dry form as a crunohy cereai-type food, 

si is aiso an object of she inventksss that there 

so should be minimum or no use of chemical additives 
w** as alkalis salts, ctw 3fing agents and the Uks in 
processing the grains, since there is a negative reac- 
tion by many consumers towards the use of chemi- 
cal* in the process ng< jasic. foods. 

ss ^ ' 

quick-cook prod by a >< 3 which the 

amount of 3D. rot* ' ; re by the gra 

raised thereby achieving maximum economy. Other 
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.1 -t , u . > ^ •>■=» • ■ < i 
suing dt ©script > t 

ably wheat) and its preparation, 

The invention discloses a process for preparing 
- to . • h rodu< rom % 1 • mw the « ote 
grains wherein the processed product is recognisable 
as an integral natural grain, except where the grain 
ti • i f mpis fthe 
lid who rai ' " "r 3 quiet oi l. or 
quickly rehydraiahle and ther j. > * for eonsump- 
ttoi a rer before or after cooking and rehydration , * he 
process comprising She steps of: 

(a) increasing the wat intent > f 
predetermined eve pre ubiyby soaking in wa- 
ter unti! the moisture content is about 20%-45 % 
(e) heating the hydtated grain at temperatures 
ranging between 100-130*C for 7 - 50 minutes, 
preferably by heating in live steam 
(c) subjecting the heated grains to partial defty- 
drattofi to decrease the moisture content so about 
18 to 30% 

(d; optionally removing a proportion of the outer 
bran layer 

(e) subjecting the processed grain to compres- 
sion preferably' by passing the grains after brief 
tempering between rollers 

(f) rapidly drying the grains either immediately af- 
ter compression or after the compressed grains 
have been further dried to a moisture content of 
about 12%, The invention also relates to a grain 
product produced by this process. In accordance 
with this process a quick-cooking or ready to eat 
grain product is produced which may be cooked 
by tola! absorf • e cooking f utd r> about 2 
to ahoo y ' n> is id nig on the chosen 
processing details, the grains of the cooked food 
product being separate, non-cohesive, tender, of 
attractive colour and flavour and having a very 
desirable nutritional profile and an appearance 
resembling a natural integral whole grain in 
cooked form. 

it Is also within the scope of this process for the 
•A * ~~ r educed in size for ex- 

ample by crushing to produce a whole-grain cous- 
cous ithe product wfcrt Is capable of rehydration end 
rep3rati rea / by the jdd t« ^ iter 

praferabfy boilirsg water without any further heating or 
cooking. 

i - styt 
grains, it is especially suite} i 
rioos iypf i md wh ' > 

id st r seats 

well as other Tntieun- species arte t 
orghur nd n is, ma Us and tne ke 

With appropriate . 1 
pander! on 

application as a crunchy ready to eat oeresMype 
es, 03 J Ihs like, in which ucts 



the quick-cooking or quick rehydfatfcm characteristic 
is not required in us® eysrs though It Is an intrinsic 
e J he process 

An embodiment of th< m * 1 be described 
5 in relatks!) to wheat, 
Whes- a I 

is first hydrated by steeping at an aiavafeo tempera- 
tort A 4 may be typically at 50 to 
at 60*0. The advantage of so elevating the tempera- 
's tore is that the time required for moisture absorption 
is usefully short* i, teens!- 'i i i^lactivitv dur- 
ing steeping is essentially eliminated and no starch 
gelatinisatlon will occur. Wafer absorption Is contin- 
ued until the moisture content rtcrea ses to abo it 20% 
1$ to about 45%, preferably 30% to 35%, Depending on 
the type of finished product required a ftrtst moisture 
content of about 30% or about 35 I a y ; -= i oss 
as will be referred to later ~he dus at of tl tei 
ing process > o 30 minutes, the exact 

fo time be g depend* etypt in r being proc- 

essed, the steep temperature and the fine! moisture 
content required. 

When the grain has absorbed moisture fo the de- 
re i h < < , t t 

free surface water. Because there has been rio re- 
moval of any of the bran at this stage there is an ad- 

tr -a wheat schdj. are g 1 
steep water. While bran may be removed prior to 
moisture increase, it is preferred thai If arty bran Is to 
so be removed it should be carried out at a later stage of 
, ! , !S - crtoed. However, if too i 
is of dark colour or of strong; la <r t may be prefer- 
red to remove at least part of She bran poor to siaep- 

35 After dewatering or draining as required the grain 
may require a tempering period to achieve more uni- 
form moisture distribution Ihroughoutthe grain for ex- 
ample for about 30 minutes Thereafter the grain Is 
cooked. 

40 To achieve « ; m ■ , a - - ■.coking wheat 
food, si is desired that the cooking process be soon 
that only partial gelatinisation of the starch in the 
grain shot 3t * r " - vwed method of cook- 
ing s to use a co earn cool or operating uty 

45 der pressure In which the grain is kept continually 
slowly moving, if the temperature In the vessel is 
121'C (equivalent to 15 p.s.i. gauge) a cook time of 
about 7 minutes to 14 minutes, preferably about 10 
minutes, is required, 

so Other methods of cooking In steam may be em- 

ployed, for example, use of a batch steam pressure 
cooker. 

At a moisture content oi 30% after steeping. 10 
ntetes of cooking at 121"C will achieve a suitable 
55 degree of partial gels 1 - ti - 1 ;a by the centre of 
eachgra<-< ; - hsed, border- 

ing on ungelatlnised. It will be understood to persons 
td duration of 



the cook can be inversely varied without particularly 
V ! sation 

U is also possible to carry at t , 
t • he steep v, reasing its 

empera However it e out J that better 
commi arm* continuity is achieved by the procedure 
described above. 

The cooked grains exit fron. the cooker in an ex~ 
seearat < J s, them is no tende 

cy tot the 51 w m gethet This is because 

ran layer > ( 1 t r o 1 starch s 
available to effect cohesion. 

The cooked grains are then parity dehydrated un- 
til the moisture content % reduced to 18-30%, preter- 
abiy 22-24%. '"his is best carried out by using 
throooh-heof continuous dehydration equipment, fluid 
bed ri? yinq or the like. Air temperature for dehydration 
should be such that she product temperature does not 
exceed about 100"C. A product temperature during 
det ,-dration of about ?5*C is quite satisfactory. As 
soon as the target moisture confer!! is reached the 
grain may be moved to an abrasive bran removal ma- 
chine (soch as the type of machine widely used tor 
ii 1 "ce} and a degree of bran removal may he 
(d f stage is ipt anal and 

is not requin* 0 » pet oe of the invention, 
, > ' 1 r 0 

no more than about 

5% of the weight of the gra t ' 

type of grab! being processed and die preference of 

the processor ci itim e 000 uners. 

After parti d dehydrate • 1 (and parti* bran remov- 
al, if this is carried out} the grain is tempered without 
significant moisture ioss tor about 15 io 30 minutes. 
This tempering pecan allows moisture m the centre of 
the gra 1 ut» brate with the 

surface of the grains which is drier as a consequence 
of the partial dehydration. It is necessary to achieve 
reasonable moisture uniformity in preparation for the 
next step of the process. 

he tempered i e - > -ed tt>r ex- 
's reen the roils of a roiie 
t i* eo^i, s < about 
1 ' SSot! referai v about 0.4 ic 3,45mm. 
Compression causes a degree of flattening of the 
grain, but because the product is somewhat rubbery 
at this stage the grains bounce back to a thickness 
which is much greater than the gap through which 
they pass oiler miff The orief tempering od 
poor so roiling Is intended to minimise the tendency os 
the grains from cracking radially at the periphery. Af • 
mpre-sslon the gr • c peararsee 
of natural grains, though slightly flattened, the normal 
shape and the crease being quite identifiable. 

After compression the grains are (dried in a dehy- 
drating unit in such a way that a degree of expansion 
occurs. For products which are to be cooked in 5-7 
minutes, drying is affected immediately after com- 



pression, thai is, while the moisture content & at or 
1 - i 

out. To aco » <r r 

posed to ret iw r a about 170 : C ic about 

5 230 5 C, preferably at about 200-21 0'C, the grains be- 
ing actively fluidissd in the rapidly moving air. It re- 
gtufss about 30-30 seconds for the grains to be dried 
to about '2 - ) me w vary 

somewha p sod on the Pa 

to anoeo f 3 grains 
dehydrating unit. 

In order to produce a mora rapidly cookabie grain 
tablet sosot e same genera 

edureisfo < - ' spooked for 

15 a longer period, for example 20 to 25 minutes at 
121 S C and the compression is increased such that 
he -ap e ween 'hen Is sat* 
ed above (namely 0,44145mm). This product has a 
bulk density when dried of about 300g/litre while She 

30 first described product has a bulk density of about 
36tt-4u&gr!itre. However these bulk density figures 
will vary depending on the type of grain processed. 

Thus - imeters is 

described the ultimate cook time of the grain may be 

55 varied from "instant* - requiring about 2 minutes of 

cooking, to "rapid" - n > to 7 minutes of 

cat r»g ft vill be under >d that prodo 
produced having various different ultimate oooking 
times by varying certain of the processing parsme- 

30 tecs as described. 

Sitherofthe shove products or their variants may 
be changed from whole-grain form to a reduced nice 
by for example passing the dry whole grain products 
hrooq! rc 1 a fragmented 

35 whole-grain product. The size oi the fragments may 
be varied according to market requirements. Such a 
fragmented w Seers > tiuci can be anatogoua to 
3 whole-grain cous-cous or piipik In the present case, 
t e ragrr t de t wh 1 - < >e prer. a jed 

40 for eating mply - » of water, preferably boil- 
ing water after which a wait of only 2 to 3 minutes is 
required to achieve hydration. 

To produce an expanded cro-^r y grain redact 
which does not require cooking the basic process as 

45 described above is varied by extending the steep time 
and hence the moisture content increase to the upper 

he cated ra for exa 
lor about 30 m- iutes 3 achieve art s me content of 
about 35%, extending the cook time of the steeped 

» grain to about 35 to 45 minutes at 121 "C (or for a 
shorter time at a higt - 5mt.ressi.ng 

the grain 'oar sxter ' j nan that In 

dicated for Instant and by drying the compressed 
grain back tc about •'. > moisture at a moderate tern- 

ss psrature fjaiow about 1 >■ ably about 7G°C- 
S0 C followed b> toast e d rain in ap 

moving tiuidising air at about 19CC to 230*0 for 
about 15 to 30 seconds. As a consequence of these 



4 
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process modi* ~ i s. t toasted grains are siore 
expanded, very crispy and of low bulk density, for ex- 
ample 140 to 200g/!itre. 

Optionaiiy, selected enzymes may be usee <p tf;e 
( ' - foe swan ' e « » *f{< ^compression 
step. Use of enzymes to enhance expansion of nee 
1> > as been described its Austraiian F>a- 

17 ana 1 it heir use ot nor wax> 
grains sucrt as wheat, barley, rye oats and the like is 
tioi disposed m the prior art 

Siwiii beihus htt en < i n u the beating 
-a ype of 

product required a whofe range of products may be 
obtained ranging from those requiring extremely 
i equifingr cooking and 
en found that sansfacioi fu 
can be produced within these parameters if the heal- 
ing of the grains is effected at temperatures ranging 
between 1G0-130*C for 7 - 50 minutes. 



Ci aims 

1. A process of preparing an ©dibie food procmcf 
from wheat and other whose grains comprising 
the steps of; 

- increasing the njoislur e content of the grain 
to about 20 - 43%; 

- beating the hycrated grain a! temperatures 
ranging be' ai e 0-13 i for 7 - 50 min- 
utes; 

- dehydrating the grain to a moisture content 
of about 18 -30%; 

- compressing the grains following a short 
tempering period; and 

rapidly drying ' wing eompres 

sion 

2, A process as ciaimed in cfaim 1 wherein the mois- 
ture content of the grains is increased by soakinp 



3. Aproce <= r2wher 

irtg of the hydrated grain is effected whh live 
steam, 

4. k oroce&f as clairt i 

wherein a portion of the outer bran layer of the 
grains is removed following the dehydration. 

5, A process ss claimed in any preceding claim 
wherein tee grains era subject !c compression by 
passing the grains between rollers. 

6, A prcces •; tis 
where.n fefftw ; > t essw t the trains re 
dried to a moistu out 12% in a rap- 
idly moving air stream a! a temperature sufficient 



to achieve expansion of the grains. 

7. A process as claimed in any preceding claim 
wherein the grains foiiowing said drying step are 

$ sswb-divided. 

8, A process as dasmed in arty preceding claim 
wherein said grains comprise wheat;} of various 
types namely red and white high 

m medium and soft wheats, durum wheats and 

other tdtlcuot species, barley, hide-ale, rye. sor- 
ghums, millets, maize and oats, 

3, A process as daimed in any preceding ciaim 
ts wherein the compressed grain is dried to a mois- 
lure content of abou tat pa irem > 
about 100 Q C and thereafter toasted at about 
190°C to about 230°C to achieve an expanded 
crispy texture. 

2S 

19, Art edible food product prepared from wheat and 
other whole grains wherein said product ie obtain- 
able by the process of any one of claims 1 to S. 
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iar fluid inlet (14) beneath a first annular region 
disposed outwardly of the region (22) between tl 
ards. die annular inlet (34), Means show f. v ,i" . 

'or iirect fluid f let (14) 

chamber is moved in a band continuously along ; 
mferentially whilst in the region (22) by 0 




How. The apparatus comprises a chamber i having an ant 
intber. A se nnul i s tttguous with a 

;2; and a circutnferencsat wait (12), which has a slope (18) So 
ayofradialh :>:! ding slot ■ led in aa annular waif p 
mist ttia 1 t - up en i ;r io t 

path in the regions i'22, 24). The matter ss moved -vertically a 
o regioi 



ibrcc and is directed back irsto the region (22) by the slope (IS) as indicated by arrows GO). Tints the o 
ousiy subjected to the fluid How whilst being moved in its annular path in the chamber (10). 
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??■ CI 35ES r ' i S1CH >?AT T £R IS 
SUBJECTED TO FLUID FLOW 

This Invention relates to processes in which 
matter is subjected to fluid flow. 

In our specification SP-B-68853 there is 
disclosed apparatus comprising a chamber having an 
annular fluid inlet disposed beneath an annular region 
in the chamber and means for directing fluid flow 
through the inlet into said annular region with 
vertical and circumferential flow components for 
moving a bed of matter in the chamber in a band along 
an annular path in the annular region as the fluid 
passes through the bed, 

This apparatus may be used for treating the fluid 
and/or the matter as the fluid passes through the bed 
of matter. During the treatment of matter and/or fluid 
ih this way the matter is continuously in the flow of 
fluid as it moves along the annular path. In certain 
processes such continuous subjection of the matter to 
the fluid flow can be disadvantageous. 

Accordingly, the present invention provides a 
process in which matter is subjected to fluid flow > 
comprising providing a flow of fluid in a first annular 
region having vertical and circumferential flow 
components, providing a second annular region 
contiguous with and disposed outwardly of said first 
region, moving matter in a hand continuously around 
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said regions while circulating matter in said band 
between said regions such that said matter moves into 
and out of said flow during movement around said 
regions. 

In a preferred embodiment of the invention to be 
described hereinafter the matter is moved out of the 
first annular region by centrifugal force and is 
returned from said second annular region to said first 
annular region by a slope in a wall means bounding said 
second annular region. 

The process of the invention is particularly, but 
not exclusively, applicable where there is a beat 
transfer between the matter and the fluid flow. 

The invention also includes apparatus for sub- 
jecting matter to fluid flow, comprising a chamber 
having an annular fluid inlet means disposed beneath a 
first annular region in the chamber, the chamber having 
a second, annular region contiguous with and disposed 
outwardly of the first region between said first region 
and a circumferential wail means of the chamber, means 
for directing fluid flow through said inlet into said 
first annular region with vertical and circumferential 
flow components, and means for moving matter which has 
moved out of the flow in said first region into said 
second region by centrifugal force back into said first 
region. 

The invention also includes apparatus for sub- 
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jeeting matter to fluid flow comprising a chamber 
having a circumferential w^ 11 &eans extending upwardly 
and disposed radially outwardly, of an annular fluid 
inlet means, at least a portion of said wall means 
having a slope towards said annular fluid inlet means 
whereby said chamber has a first annular region above 
said annular fluid inlet means and a second annular 
region between said first region and said wall means, 
means for directing fluid through said inlet means into 
said first annular region with vertical and circum- 
ferential flow components such that, in use, matter in 
said chamber is moved in a band continuously along an 
annular path in said regions, the matter being moved 
vertically and circumferentially whilst in said first 
region by the flow therein, being moved out of said 
flow in said first region into said second region by 
centrifugal force and being directed back into said 
first region by the slope of said wall means. 

The slope may extend downwardly to the outer edge 
of the annular fluid inlet means. 

The circumferential wail means may comprise a 
cylindrical portion extending upwardly from a portion 
having said slope. 

The chamber may include second circumferential 
wall means extending upwardly, and disposed radially 
inwardly, of said annular fluid inlet means. 

This second circumferential wall means may 
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comprise at least a portion 'having" a slope towards said 
annular fluid inlet means, which slope may extend to 
the radially inner edge of said annular fluid inlet 
means , 

The means for directing fluid through said inlet 
into said first annular region with vertical and 
circumferential flow components may comprise an 
annular array of at least generally radially extending 
elongate passage means each of which has at least one 
side surface which is Inclined such that flow upwardly 
through said passage means exits with a circumferential 
flow component, 

These passage means may be provided in an annular 
wall portion, and for example each passage means may 
comprise, a slot extending through said wall portion, 
both of the at least generally radially extending side 
surfaces of the slot being inclined circumf erentlaily . 

The annular array of passage means may be disposed 
beneath said annular fluid inlet means and said flow 
directing means may further comprise respective flow 
guiding means extending upwardly between said array and 
locations at or adjacent radially inner and outer edges 
of said annular inlet means for causing flow through 
said array to be confined substantially to said first 
region in the chamber. 

One or each of said flow guiding means may 
comprise aperture means for directing fluid flow into 
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the flow through said array. Preferably said one or 
each flow guiding means comprises a circumferential 
wall portion provided with said aperture means. These 
aperture means may comprise circumferentially spaced 
apart elongate apertures, each having at least one side 
surface which is inclined such that flow therethrough 
exits with a circumferential flow component. 
Preferably these elongate apertures extend upwardly. 

In order that the invention may be better 
understood, an embodiment thereof, which is given by 
way of example only, will now be described with 
reference to the accompanying drawings, in which? 

Figure 1 is a schematic axial cross-seofeion of 
part of an apparatus for subjecting matter to fluid 
flow j 

Figure 2 is a cross-section along the line XI-II 
of Figure 1 j and 

Figure 3 is a perspective view of a radial portion 
of the apparatus, 

Referring first to Figures 1 and 2, the 
illustrated apparatus comprises a chamber 10 having a 
circumferential wall 12 which is disposed radially out- 
wardly of an annular fluid inlet 1H, The wall 12 
slopes towards the annular fluid inlet, and as shown 
comprises a cylindrical portion 16 extending upwardly 
from a sloping portion 18. In the illustrated 
apparatus, the sloping portion 18 extends downwardly to 
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the outer edge 20 of the -annular fluid inlet.. 

Within the chamber 10 there is a first annular 
region disposed above the -aaaular fluid inlet and 
designated 22 in Figure 1 and a second annular region 
contiguous with the first annular region and disposed 
between that region and the circumferential wall 12. 
the second region is disposed above the sloping portion 
18 of the vail in the embodiment. 

The apparatus also includes means for directing 
fluid through the annular inlet 14 with vertical and 
circumferential flow components. The direction of the 
fluid flow through the inlet Is indicated in Figure 1 
and Figure 3 by arrows 26 and 28. The flow of fluid 
through the inlet is such that it will move matter in 
the chamber 10 in a band continuously along an annular 
path in the regions 22, 2*i. This matter is moved 
Vertically and circumferential!? whilst in the first 
region 22 by the flow of fluid therein, is moved out of 
this flow of fluid In the first region into the second 
region by circumferential force and is directed back 
into the first region by the slope 18, The movement of 
the matter into and out of the flow of fluid is 
indicated by arrows 30 in Figures 1 and 3* It will be 
understood that whilst the matter is being circulated 
as indicated by arrows 30 it Is also moving in the 
circumferential direction. Furthermore, it will be 
understood that when the matter moves into the outer 



W O 89/03968 



PCT/GB88/00887 



7 

annular region 2k it is not subjected therein to the 
flow of the fluid and falls under gravity towards the 
annular inlet Ik whereupon It re-enters the fluid flow 
and is moved circumf erentially and vertically by the 
fluid flow therein. 

The fluid exits the chamber 10 upwardly as 
indicated by arrows 32 after it has passed through the 
annular region 22. 

In the illustrated apparatus the chamber 10 
includes a second circumferential wall 3^ extending 
upwardly and disposed radially inwardly of the annular 
fluid inlet Ik: This circumferential wall 3* has a 
slope towards the annular fluid inlet such that matter 
introduced centrally Into the chamber as indicated by 
arrows 36 will be directed into the first annular 
region 22 above the annular fluid inlet. 1U. Whilst the 
whole of the second circumferential wall is provided 
with such a slope in the embodiment and this slope 
extends to the radially inner edge 38 of the annular 
fluid inlet 14, it is to be understood that only a 
portion of the circumferential wall 3'4 need be provided 
with such a slope and that slope need not extend to the 
edge 38. 

Hef erring now particularly to Figure 3, the means 
for directing fluid through the annular inlet 1*1 with 
vertical and eircuraf erential flow components in the 
illustrated apparatus comprises an annular array of 
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at least generally radially extending elongate 
passages 40. A portion of the annular array of 
passages, is illustrated in Figure 2, however it is to 
be understood that the array extends completely around 
the annular inlet Hi. Each passage 40 has at least one 
side surface which is inclined such that flow upwardly 
through the passage will exit with a circumferential 
flow component. In the illustrated apparatus the 
passages 40 are provided in an annular wall portion 42 
and each passage comprises a slot extending through the 
wall portion, with both of the at least generally 
radially extending side surfaces 44, 45 of each slot 
being inclined in the circumferential direction* As 
shown the slots 40 and their side surfaces 44, 46 
extend radially. 

In order to cause the flow through the array of 
slots 40 to be confined substantially to the annular 
region above the fluid inlet 14, the flow directing 
means further comprises respective flow guiding means, 
generally indicated at 48 and 50 in Figure 3, extending 
upwardly between the array of slots 40 and locations at 
or adjacent the radially inner and outer edges 38 ? 20 
of the annular inlet 14. 

In the illustrated apparatus each flow guiding 
means §S, 50 comprises aperture means for directing 
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fluid flow into the flow through the array of slots i}'0. 
In Figures 1 and 3» the flow through the array is 
indicated by arrows 26 whilst the flow through the 
guiding means is indicated by arrows 28. It will be 
appreciated that the flow through the guiding means 48 
has a radially outwardly as well as a circumferential 
component and the flow through the guiding means 50 has 
a radially inwardly as well as a circumferential flow 
component. Accordingly the respective flows through 
the guiding means 48 and 50 confine the flow through 
the array of slots 4Q substantially to the annular 
region above the slots 40 and prevent the flow 
contacting the edges 20, 38 of the annular inlet i 4. 

The flow guiding means 48, 50 each comprises a 
circumferential wall portion provided with apertures 
52 which are eiroumf erentially spaced apart elongate 
apertures, having at least one side surface which is 
inclined such that the flow therethrough exits with a 
circumferential flow component as well as a radial flow 
component. In the illustrated apparatus the elongate 
apertures extend upwardly from the ends of slots 40. 

The illustrated apparatus is particularly applic- 
able for use in heating matter comprising a particulate 
material which has to be heated to a predetermined 
temperature, but which is adversely affected by being 
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continuously subjected to temperatures above that 
predetermined temperature daring treatment, 

la such an application a flow of heated fluid is 
provided to the first annular region 22 in the chamber 
10 with vertical and circumferential components by 
virtue of its passage through the slots U0 and the 
apertures 52. The particulate matter to be heated is 
supplied to the chamber centrally thereof and is fed to 
the region 22 by the slope of the inner clrcumf erential 
wall 34. This particulate material is then moved in a 
band continuously along an annular path in the regions 
22 and 24. The particulate material is moved 
vertically and eireumferentlally by the fluid flow 
whilst in the first region, is moved out of the flow in 
the first region into the second region by 
circumferential force and is thereafter directed back 
into the first region by the slope 18 of the outer 
circumferential wail 12. Thus, the particulate 
material is moved in a band continuously around the 
regions 22, 34 whilst being circulated in -this band 
between the regions such, that the material moves into 
and out of the heated flow during movement around the 
regions , The fluid may be heated prior to and/or sub- 
sequent to its passage through the inlet 14. For 
example the fluid may comprise combustion gases s the 
combustion region of which is totally below the annular 
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inlet m s is totally above the annular 14 or which 
spans the annular inlet Ik, 

It will be understood that alternative means to 
the provision of a slope such as slope 18, on the outer 
circumferential wall 16 may be provided for moving 
matter from annular region -24 back into annular region 
22, For example, it is envisaged that such alternative 
means may comprise a plurality of fluid jets disposed 
around the outer circumferential wall and directed 
inwardly with at least a radial flow component for this 
purpose. 
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CLAIMS; 

1 , k process in which matter is subjected to fluid 
flow, comprising providing a flow of fluid in a first 
annular region having vertical and circumferential 
flow components, providing a second annular region 
contiguous with and disposed outwardly of said first 
region, moving matter in a band -continuously around 
said regions while circulating matter in said band 
between said regions such that said matter moves into 
and out of said flow during movement around said 
regions . 

2. A process as claimed in claizs 1 , wherein said 
matter is moved out of said first annular region by 
centrifugal force. 

3- A process as claimed in claim 1 or 2, wherein 
matter is returned from said second annular region to 
said first annular region by a slope in a wail means 
bounding said second annular region. 

A method as claimed in any one of the preceding 
claims, wherein there is a heat transfer between said 
matter and fluid flow. 

5. Apparatus for subjecting matter to fluid flow, 
comprising a chamber having an annular fluid inlet 
means disposed beneath a first annular region in the 
chamber, the chamber having a second annular region 
contiguous with and disposed outwardly of tha first 



SUBSTITUTE SHEET 



WO 89/03968 . PCT/GB88/00887 
& 

region between said first -region and a circumferential 
wall means of the chamber, means for directing fluid 
flow through said inlet into said first, annular region 
with vertical and circumferential flow components, and 
means for moving matter which has moved out of the flow 
in said first region into said second region by centri- 
fugal force back into said first region. 

6. Apparatus for subjecting matter to fluid flow 
comprising a chamber having a circumferential wall 
means extending upwardly, and disposed radially out- 
wardly, of an annular fluid inlet means, at least a 
portion of said wall means having a slope towards said 
annular fluid inlet means whereby said chamber has a 
first annular region above said annular fluid inlet 
means and a second annular region between said first 
region and said wall means, means for directing fluid 
through said inlet means into said first annular region 
with vertical and circumferential flow components such 
that, in use, matter in said chamber is moved in a band 
continuously along an annular path in said regions, the 
matter being moved vertically and circumf erentiaily 
whilst in said first region by the flow therein, being 
moved out of said flow in said first region into said 
second region by centrifugal force and being directed 
back into said first region by the slope of said wail 
means . 

7. Apparatus as claimed in claim 6, wherein said 
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slope extends downwardly to the outer edge of said 
annular fluid inlet means, 

8, Apparatus as claimed in claim 6 or 7, wherein said 
circumferential wall means comprises a cylindrical 
portion extending upwardly from a portion having said 
slope. 

9- Apparatus as claimed in any one of claims 5 to 8, 
wherein said chamber includes second circumferential 
wall means extending upwardly, and disposed radially 
inwardly, of said annular fluid inlet means. 
10v Apparatus as claimed in claim 9, wherein said 
second circumferential wall means comprises at 'least a 
portion having a slope towards said annular fluid inlet 
means, 

11. Apparatus as claimed in claim 10, wherein said 
slope extends to the radially inner edge of said 
annular fluid inlet means, 

12. Apparatus as claimed in any one of claims 5 to 11, 
wherein said means for directing fluid through said 
inlet into said first annular region with vertical and 
circumferential flow components comprises an annular 
array of at least generally radially extending elongate 
passage means each of which has at least one side 
surface which is inclined such that flow upwardly 
through said passage means exits with a circumferential 
flow component . 
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13. Apparatus as claimed in claim 12, wherein said 
passage means are provided in an annular wall portion, 

Apparatus as claimed in claim 13, wherein each 
passage means comprises a slot extending through said 
wall portion, both of the at least generally radially 
extending side surfaces of the slot being inclined 
aircumf erentially , 

15. Apparatus as claimed in any one of claims 12 to 

14, wherein said annular array of passage means is 
disposed beneath said annular fluid inlet means and 
said flow directing means further comprises respective 
flow guiding means extending upwardly between said 
array and locations at or adjacent radially inner and 
outer edges of said annular inlet means for causing 
flow through said array to be confined substantially to 
said first region in the chamber. 

16. Apparatus as claimed in claim 15, wherein one or 
each of said flow guiding means comprises aperture 
means for directing fluid flow into the flow through 
said array, 

17. Apparatus as claimed in claim 16, wherein said one 
or each flow guiding means comprises a circumferential 
wall portion provided with said aperture means, 

18. Apparatus as claimed in claim 16 or IT, wherein 
said aperture means comprise circumf erentially spaced 
apart elongate apertures. 

19. Apparatus as claimed in claim 18, wherein said 
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apertures each have afc leaat one side surf ace which is 
inclined such that flow therethrough exits with a 
circumferential flow component, 

20. Apparatus as claimed in claim 18 or 19, wherein 
said elongate apertures extend upwardly. 
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FIG. 2 



SUBSTITUTE SHEET 



WO 89/03968 



PCT/GB88/00S8? 




SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 

n» PCT/GB 88/00887 



X5c 4 s F 27 B 15/00? B 01 J S/14; B 01 J 8/32 



, c 4 | F 27 B, B 01 J; C 04 B 




^ ess? cs^sr* - mno ** m 




ANNEX TO THE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO. t 



IBB 



EP-A- 0068853 



EP-A- 0377294 



5800S548 
354Q932 
4479920 
11S0382 
4559719 
554537 

JP-A- 58064123 
CA-A- 1184743 



16-07-35 



CH-A- 479498 



6504185 
3432155 



LU-A- 4833S 

Q£-A~ 1433927 04-09-69 



of tise Earopsw Patent Offjee, ,N». 



INTERNATIONAL APPLICATION i 
| {51) International Patent Classification * ; 
| F278 15/00* BOO 8/14, 8/32 



R THE ?A1 " ^ > 



j (11) International PtiWieation Number: 
I (43) International Publication Date: 



5 May 1989 (05.0S.89) 



(21) International Application Number; PCT/G8 - < - 

(22) international Filing Date; 18 October 1988 -jtlfclfcttj 

<3I) Priority Application N«ml»r: 8724873 1 

(32) Priority Date? 23 October 1987 (23. 10,87) j 

(33) Priority Conatry: OS| 



• . ' H rope; - ' uro 

v< i paten ER Euro . < t 
oatent). H {European patent), JP. LU ('European pa- 
\, t <■ j npoar or 

«nt); US. ' 



t) Appiieat) I 
t.-TED t . ] ? t ■ 1 

•net, R \<>G8). 

(72) Inventor; and 

i 7 > Intearos \pplis n • ' > iODSON, Chris 

iher. i d fGB !'!; Mortin Hill. N iet 
i P» 5 (OS) 

(74) Agents: AB8IE, Andrew, Keaneth et ah; ftG-C. Jen- 
kins v - London SW1R 0RJ 

<GB). 



SC7n international search report. 

H t , t v jr trf »> i 

c/a/mi an/z f - be - . '.he ret ipi >J 



(54) Title; PROCESSES IN WHICH MATTER IS SUBJECTED TO FLUID FLOW 



(57) Abstract 




• itl a i ; 



■Apparatus Is provided tor subjecting matter so fluid Slow. The apparatus comprises a chamber (; 

. 1 t i >< ih a nu > • ^ r< \ < n ) ! ->i 

disposed outwardly of the region (22) between the region ;,22) sod a circumferential wait 02), which has a slope (18) tow- 
ards the annular inlet (14). Means shown as an it i i r r- >«. of radially extending slots provided in an annular wall por- 
tion (Figure 3) direct fluid through the inlet (14) with vertical and circumferential flow components. In use matter irt the 
chamber is moved in a band continuously along an annular path in the regions (22, 24). The matter is moved vertically and 
via rn< t tit i \ whilst in the region (22) by the How therein, is moved out of this flow into region (24) by circumferential 

>rce ana aihd i < t { 1 s - o ( an 

oas.ly subjected to the fluid flow whilst being moved In its annular path in the chamber (10). 
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PROCESSES IH WHICH MATTER IS 
SUBJECTED,!?, .FLUID FLOW 

This invention relates to processes in which 
matter is subjected to fluid flow. 

In our specification EP-B-SS853 there is 
disclosed apparatus comprising a chamber having an 
annular fluid inlet disposed beneath an annular region 
in the chamber and means for directing fluid flow 
through the inlet into said annular region with 
vertical and circumferential flow components for 
moving a bed of matter in the chamber in a band along 
an annular path in the annular region as the fluid 
passes through the bed. 

This apparatus may be used for treating the fluid 
and/or the matter as the fluid passes through the bed 
of matter. Poring the treatment of matter and /or fluid 
in this way the matter is continuously in the flow of 
fluid as it moves along the annular path* In certain 
processes such continuous subjection of the matter to 
the fluid flow can be disadvantageous. 

Accordingly, the present invention provides a 
process in which matter is subjected to fluid flow, 
comprising providing a flow of fluid in a first annular 
region having vertical and circumferential flow 
components, providing a second annular region 
contiguous with and disposed outwardly of said first 
region, moving matter in a band continuously around 



WO 89/03968 



2 



PCT/GB88/008S7 



said regions while circulating matter in said band 
between said regions such that said matter moves into 
and out of said flow during movement around said 
regions. 

In a preferred embodiment of the invention to be 
described hereinafter the matter is moved out of the 
first annular region by centrifugal force and is 
returned from said second annular region to said first 
annular region by a slope in a wall means bounding said 
second annular region. 

Tbe process of the invention is particularly, but 
not exclusively, applicable where there is a heat 
transfer between the matter and the fluid flow. 

The invention also includes apparatus for sub- 
jecting matter to fluid flow, comprising a chamber 
having an annular fluid inlet means disposed beneath a 
first annular region in the chamber, the chamber having 
a second annular region contiguous with and disposed 
outwardly of the first region between said first region 
and a circumferential wall means of the chamber, means 
for directing fluid flow through said inlet into said 
first annular region with vertical and circumferential 
flow components, and means for moving matter which has 
moved out of the flow in said first region into said 
second region by centrifugal force back into said first 
region. 

The invention also includes apparatus for sub- 
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jesting matter to fluid flow comprising a chamber 
having a circumferential wall means extending upwardly 
and disposed radially outwardly, of an annular fluid 
inlet means, at least a portion of said wall means 
having a slope towards said annular fluid inlet means 
whereby said chamber has a first annular region above 
said annular fluid inlet means and a second annular 
region between said first region and said wall means, 
means for directing fluid through said inlet means into 
said first annular region with vertical and circum- 
ferential flow components such that, in use, matter in 
said chamber is moved in a band continuously along an 
annular path in said regions, the matter being moved 
vertically and eircumf erentially whilst in said first 
region by the flow therein, being moved out of said 
flow in said first region into said second region by 
centrifugal force and feeing directed back into said 
first region by the slope of said wall means. 

The slope say extend downwardly to the outer edge 
of the annular fluid inlet means. 

The circumferential wall means may comprise a 
cylindrical portion extending upwardly from a portion 
having said slope, 

The chamber may include second circumferential 
wall means extending upwardly, and disposed radially 
inwardly, of said annular fluid inlet means. 

This second circumferential wall means may 
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comprise at least a portion having a slope towards said 
annular fluid Inlet means, which slope may extend to 
the radially inner edge of said annular fluid inlet 
means . 

The means for directing fluid through said inlet 
into said first annular region with vertical and 
circumferential flow components may comprise an 
annular array of at least generally radially extending 
elongate passage means each of which has at least one 
side surface which is inclined such that flow upwardly 
through said passage means exits with a circumferential 
flow component. 

These passage means may be provided in an annular 
wall portion, and for example each passage means say 
comprise a slot extending through said wall portion* 
both of the at least generally radially extending side 
surfaces of the slot being inclined, circumf ersntially . 

The annular array of passage means may be disposed 
beneath said annular fluid inlet means and said flow 
directing means may further comprise respective flow 
guiding means extending upwardly between said array and 
locations at or adjacent radially inner and outer edges 
of said annular inlet means for causing flow through 
said array to he confined substantially to said first 
region in the chamber. 

One or each of said flow guiding means may 
comprise aperture means for directing fluid flow into 
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the flow through said array. Preferably said one or 
each flow guiding means comprises a circumferential 
wall portion provided with said aperture means. These 
aperture means may comprise cireusf erentlaliy spaced 
apart elongate apertures, each having at least one side 
surface which is inclined such that flow therethrough 
exits with a circumferential flow component. 
Preferably these elongate apertures extend upwardly. 

In order that the invention may be tetter 
understood, an embodiment thereof, which is given by 
way of example only, will now be described with 
reference to the accompanying drawings, in which: 

Figure 1 is a schematic axial cross-section of 
part of an apparatus for subjecting matter to fluid 
flow? 

Figure 2 Is a cross-section along the line IX-IX 
of Figure 1 ; and 

Figure 3 Is a perspective view of a radial portion 
of the apparatus. 

Referring first to figures 1 and 2, the 
illustrated apparatus comprises a chamber 10 having a 
circumferential wall 12 which is disposed radially out- 
wardly of an annular fluid inlet 14. The wall 12 
slopes towards the annular fluid inlet, and as shown 
comprises a cylindrical portion 16 extending upwardly 
from a sloping portion 18. In the illustrated 
apparatus, the sloping portion 18 extends downwardly to 
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the outer edge 20 of the annular fluid inlet. 

Within the chamber 10 there is a first annular 
region disposed above the annular fluid inlet and 
designated 22 in Figure 1 and a second annular region 
contiguous with the first annular region and disposed 
between that region and the circumf erential wall 12. 
The second region is disposed above the sloping portion 
18 of the wall in the embodiment. 

The apparatus also includes means for directing 
fluid through the annular inlet Tit with vertical and 
circumferential flow components, the direction of the 
fluid flow through the inlet is indicated in Figure 1 
and Figure 3 by arrows 26 and 28. The flow of fluid 
through the Inlet Is such that lb will move matter in 
the chamber 10 in a hand continuously along an annular 
path In the regions 22, 2H* This matter is moved 
vertically and circumf erentxally whilst In the first 
region 22 by the flow of fluid therein, is moved out of 
this flow of fluid In the first region Into the second 
region by circumferential force and is directed back 
into the first region by the slope 18, The movement of 
the matter Into and out of the flow of fluid is 
indicated by arrows 30 in Figures 1 and 3, It will be 
understood that whilst the matter is being circulated 
as indicated by arrows 30 it is also moving In the 
circumferential direction. Furthermore, it will be 
understood that when the matter moves Into the outer 
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annular region 2*i it is not subjected therein to the 
flow of the fluid and falls under gravity towards the 
annular inlet 1*1 whereupon it re-enters the fluid flow 
and is moved cirourcferentially and vertically by the 
fluid flow therein, 

The fluid exits the chamber 10 upwardly as 
indicated by arrows 32 after it has passed through the 
annular region 22. 

In the illustrated apparatus the chamber 10 
Includes a second circumferential wall 3^ extending 
upwardly and disposed radially inwardly of the annular 
fluid inlet U» This circumferential wall 3^ has a 
slope towards the annular fluid Inlet such that matter 
introduced centrally into the chamber as indicated by 
arrows 36 will be directed into the first annular 
region 22 above the annular fluid inlet 1*1. Whilst the 
whole of the second circumferential wall is provided 
with such a slope in the embodiment and this slope 
extends to the radially inner edge 38 of the annular 
fluid inlet 14, it is to be understood that only a 
portion of the circumferential wall 3^ need be provided 
with such a slope and that slope need not extend to the 
sdge 38, 

Referring now particularly to Figure 3, the means 
for directing fluid through the annular inlet 1<4 with 
vertical and circumferential flow components in the 
illustrated apparatus comprises an annular array of 
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at least generally radially -extending elongate 
passages 40. A portion of the annular array of 
passages is illustrated in Figure 2, however It is to 
be understood that the array extends completely around 
the annular inlet 14, Each passage 40 has at least one 
side surface which is inclined such that flow upwardly 
through the passage will exit with a circumferential 
flow component. In the illustrated apparatus the 
passages 40 are provided in an annular wall portion 42 
and each passage comprises a slot extending through the 
wall portion, with both of the at least generally 
radially extending side surfaces 44, 46 of each slot 
being inclined in the circuaf erential direction. As 
shown the slots 40 and their side surfaces 44, 46 
extend radially. 

In order to cause the flow through the array of 
slots 40 to be confined substantially to the annular 
region above the fluid inlet 14, the flow directing 
means further comprises respective flow guiding means, 
generally indicated at 48 and 50 in Figure 3, extending 
upwardly between the array of slots 40 and locations at 
or adjacent the radially inner and outer edges 38, 20 
of the annular inlet 14. 

In the Illustrated apparatus each flow guiding 
means 48, 50 comprises aperture means for directing 
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fluid flow into the flow through the array of slots MO. 
In Figures 1 and 3, tits flow through the array is 
indicated by arrows 26 whilst the flow through the 
guiding means is indicated by arrows 28. It will be 
appreciated that the flow through the guiding means M8 
has a radially outwardly as well as a circumferential 
component and the flow through the guiding means 50 has 
a radially inwardly as well as a circumferential flow 
component. Accordingly the respective flows through 
the guiding sieans ^8 and 50 confine the flow through 
the array of slots 40 substantially to the annular 
region above the slots 40 and prevent the flow 
contacting the edges 20, 33 of the annular inlet 14. 

The flow guiding means MS, 50 each comprises a 
circumferential wall portion provided with apertures 
52 which are circumferentially spaced apart elongate 
apertures, having at least one side surface which .is 
inclined such that the flow therethrough exits with a 
circumferential flow component as well as a radial flow 
component. In the illustrated apparatus the elongate 
apertures extend upwardly from the ends of slots 40. 

The illustrated apparatus is particularly applic- 
able for use in heating matter comprising a particulate 
material which has to be heated to a predetermined 
temperature , but which- is adversely affected by being 
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continuously subjected to temperatures above that 
predetermined temperature during treatment. 

In such an application a flow of heated fluid is 
provided to the first annular region 22 in the chamber 
10 with vertical and circumferential components by 
virtue of its passage through the slots 40 and the 
apertures 52, The particulate matter to be heated is 
supplied to the chamber centrally thereof and is fed to 
the region 22 by the slope of the inner circumferential 
Wall This particulate material is then moved in a 

band continuously along an annular path in the regions 
22 and 24. The particulate material is moved 
vertically and circumferential iy by the fluid flow 
whilst in the first region, is moved out of the flow in 
the first region into the second region by 
circumferential force and is thereafter directed hack 
into the first region by the slope 18 of the outer 
circumferential wall 12, Thus, the particulate 
material is moved in a band continuously around the 
regions 22, 34 whilst being circulated in .this band 
between the regions such that the material moves into 
and out of the heated flow during movement around the 
regions. The fluid may he* heated prior to and/or sub- 
sequent to its passage through the inlet 14, For 
example the fluid may comprise combustion gases, the 
combustion region of which is totally below the annular 
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inlet 14, is totally above the annular 14 or which 
spans the annular inlet 14, 

It will be understood that alternative means to 
the provision of a slope such as slope 18, on the outer 
circumferential wall 16 may be provided for moving 
matter from annular region 24 back into annular region 
22, For example, it is envisaged that such alternative 
sieans may comprise a plurality of fluid jets disposed 
around the outer circumferential wall and directed 
inwardly with at least a radial flow component for this 
purpose , 
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CLAIMS t 

1. A process in which matter is subjected to fluid 
flow, comprising providing a flow of fluid in a first 
annular region having vertical and circumferential 
flow components, providing a second annular region 
contiguous with and disposed outwardly of said first 
region, moving matter in a band continuously around 
said regions while circulating matter in said band 
between said regions such that said matter moves into 
and out of said flow during movement around said 
regions, 

2. A process as claimed in claim 1, wherein said 
matter is moved out of said first annular region bj 
centrifugal force, 

3- A process as claimed in claim 1 or 2, wherein 
matter is returned from said second annular region to 
said first annular region by a slope in a wall means 
bounding said second annular region. 

^. A method as claimed in any one of the preceding 
claims, wherein there is a heat transfer between said 
matter and fluid flow. 

5. Apparatus for subjecting matter to fluid flow, 
comprising a chamber having an annular fluid inlet 
means disposed beneath a first annular region in the 
ohambsr s the chamber having a second annular region 
contiguous with and disposed outwardly of the first 
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region between said first region and a circumferential 
wall means of the chamber, means for directing fluid 
flow through said inlet into said first annular region 
with vertical and circumferential flow components, and 
means for moving matter which has moved out of the flow 
in said first region into said second region by centri- 
fugal force back into said first region. 

6. Apparatus for subjecting matter to fluid flow 
comprising a chamber having a circumferential wall 
means extending upwardly, and disposed radially out- 
wardly, of an annular fluid inlet means, at least a 
portion of said wall means having a slope towards said 
annular fluid inlet means whereby said chamber has a 
first annular region above said annular fluid inlet 
means and a second annular region between said first 
region and said wall means, means for directing fluid 
through said inlet means into said first annular region 
with vertical and circumferential flow components such 
that, in use, matter in said chamber is moved in a band 
continuously along an annular path in said regions, the 
matter being moved vertically and circumf erentially 
whilst in said first region by the flow therein, being 
moved out of said flow in said first region into said 
second region by centrifugal force and being directed 
back into said first region by the slope of said wall 
means. 

7. Apparatus as claimed in claim 6, wherein said 
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slope extends downwardly to She outer edge of said 
annular fluid Inlet means. 

8, Apparatus as claimed in claim 8 or ?, wherein said 
circumferential wall means comprises a cylindrical 
portion extending upwardly from a portion having said 
slops » 

9- Apparatus as claimed in any one of claims 5 to 8, 
wherein said chamber includes second circumferential 
wall means extending upwardly, and disposed radially 
inwardly, of said annular fluid inlet means. 

10, Apparatus as claimed in claim 9, wherein said 
second circumferential wall means comprises at least a 
portion having a slope towards said annular fluid inlet 
means. 

11, Apparatus as claimed in claim 10, wherein said 
slope extends to the radially inner edge of said 
annular fluid inlet means. 

1 2 , Apparatus as claimed in any one of claims 5 to 11, 
wherein said means for directing fluid through said 
inlet into said first annular region with vertical and 
circumferential flow components comprises an annular 
array of at least generally radially extending elongate 
passage means each of which has at least one side 
surface which is inclined such that flow upwardly 
through said passage means exits with a circumferential 
flow component. 
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13* Apparatus as daisied In claim 12, wherein said 
passage means are provided in an annular wall portion, 

14. Apparatus as claimed in claim 13, wherein each 
passage means comprises a slot extending through said 
wall portion, both of the at least generally radially 
extending side surfaces of the slot being inclined 
circusf erentially . 

15. Apparatus as claimed in any one of claims 12 to 
1U } wherein said annular array of passage means is 
disposed beneath said annular fluid inlet means and 
said flow directing means further comprises respective 
flow guiding means extending upwardly between said 
array and locations at or adjacent radially inner and 
outer edges of said annular inlet means for causing 
■flow through said array to be confined substantially to 
said first region in the chamber. 

16. Apparatus as claimed in claim 15, wherein one or 
each of said flow guiding means comprises aperture 
means for directing fluid flow into the flow through 
said array. 

17. Apparatus as claimed in claim 16, wherein said one 
or each flow guiding means comprises a circumferential 
wall portion provided with said aperture means. 

18. Apparatus as claimed in claim 16 or 17, wherein 
said aperture means comprise circumf erentially spaced 
apart elongate apertures. 

19. Apparatus as claimed in claim 18, wherein said 
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apertures each ha^e at least oae side surface which is 
inclined such that flow therethrough exits with a 
circumferential flow component. 

20. Apparatus es claimed in claim 18 or 19, wherein 
said elongate apertures extend upwardly. 
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FIG. 2. 
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tsetftoi. or polydextrose is preferable as defined <h Claims 7 and 8 

I 066] ''It ' c t wt 

teas! one member selected from the group consisting of sugar, sugar afcoboi, and polydextrose, the amount of erytbhtol 
varies depending en other sweeteners used in combtnata!. 
s [0067] A ] used if -onnndiioo * *- ' > t ' d i of erythrrt 

Sesst^a 1 50 wt% arfo less than 100 wt%cf iota amo - nave a Sow ca ortfic value 

to ihe case where Brythrifoi « used in combination wifh sugar alcohol, potydextrose. or oeHulose, a preferred amount ©t 
jryihritot is an 100 wi% of their tola amount 

[00683 The first aspect of * usnf depending on m kind of foam stabilizer 

!0 employed 

£00693 Thai is. in the case where she foam stabilizer is gelatin or pectin as in Claims 4 and 5, a preferred overrun is 
60-1 10%, Wifh an overrun of 50 30% pi efo a-iy f 1 sherbet o a i v. v br aio sw 
yields a sherbet having a soft mouthfeei by the conventional freezing tech i«u« v ! ^jectai steps. 

[00703 On the other hand, in the rase where the foam stabilizer is egg white as in Claim S. a preferred overrun is 50- 
15 90%. 

[0071] i j easaswee 

toe is few in c i 1 e i xxr > Ttoufhfes 

[0O72J To cope with th:&, it is necessary for the sherbet to contain erytbrifol in combination with a* f one mem&e 
selected from the group consisting of sugar, sugar aicohoi. and polydextrose. The overrun in this case should suffi- 
;» ciemiy be Jrom 50% to 90%, a j untsen r f highesf 

10073] Needless foe < o tion with as feast one member selected from the 

group consisting of sugar, sugar aicohoi, and poiydexfrose even io the case where me foam stabitow is gelatin or pectin 
as def ined in Claims. 

[00743 t>«-" n or where the foam stabilizer :s sag 

ss whtte the t xfincc mbinatic n with a no vsaceha'foe thickener (such as carrageenan. guar gum, 

tamarind gum, pectin, xanthane gum, agar, locus! Dean gum, gum a>'asio, and aigmic acrf) or a protein touch as geialin, 

i < v / i ia> set foe feaiure of the 

ourpose of foam stabilizing 

[0075] i <xi in a varied amount depend . - fequate amours such as 

so jo produce a stable overrun of 51 • l< jndtog - s -v ugh enough forme sherbet mix to be stirred aid mixed. 
£0076] Usually, foe foam stabilizer is used in an amount of about 0 05-5 vol% of the sherbet mix. Foe example, a pre- 
ferred amount of gefatfo ss 0.05-2 vof%, particularly 0.4-1 vof% is preterasff 

vof%. When the amount of gelatin exceeds 1 voi% or the amount of pectin exces - I * - pa 
to the Sherbet more and more respectively as the amount thereof increases, although the resulting sherbet is stiff 
acceptable as a frozen dessea 

[00773 The egg white used as a foam stabilizer in the sherbet defined in Cairn 8 may be raw egg white (left after 
6TWa otvoiKtromwr-o^nn-i ^ 

min. Haw egg while should be used :n art amount of about 5-15 voi% of Jhe sherbst mix With a noumle hart 
vof%, the resulting sherbet is harp and poor in mouthfeei. With an amount more than 15 vol%, the resulting sherbet 
40 g:^s-->>- .dace, detracting iis mouthfeei, as it roefts. 

[0078) *>e sherbet according to the fir > s n h *s *s son mouthfeei enhanced rf it is incor- 

porated with aicohoi during ss production as defined in Claim 10. 

10079} Alcohol in an amount Sess than 1 vof% of the sherbet .mix is enough. The aicohoi used may be ethyl aicohoi. 
Liqueur or t»wt wine is parf a flavor to the sherbet When using alcohol for the purpose of Imparting a 

« flavor, their amount may exceed 1 vol% in terms of alcohol. 

[0080] What follows is a d*w- p ~s for nuk ng an e yt n , according to the 

i i n *sp« et of tt > , - motioned above. 

[0081] A * containing soft sherbet is made from a sher- 

bet mix o/ whip p tn*< bei prepared from water. 

ss - am stabiliser, and opt ohotbymrxtngfortJis - «t « ' t 

ingonwbetht * tabifizer « either gelatir )rpe < vh - ■> - - t nedbefow 
[0082] p rsi ! ie process ir wh < t me foan stat ttms 11 to 15. 

10083] As described in Claim 1 1 , foe desired erylhrrtof-corrtaining soft sherbet is made from a sherbet mix composed 
of water, eryihrttoi, and either gelatin or pectin as a foam staoiiizer by stirring with cooling, whipping sir into syrup sots 

ss overrun reaches $0-110%, and freezing until Ice crystals separate out, 

[0084] in Shis case, overrun should be SO avs = i shfe< 

and to readily thaw in the meuttt. A sherbet with overrun less than 60% is too hard to be eaten for a while after it has 
been taken out of the freezer By contrast, a sherbet with overrun more titan 90% unpreferaWy thaws too fast before it 
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[0142] t i f a - > i e frozen alcoholic i 

age defined m Claim 23 according to the present invention may contain a jhictening stabito in an amount of 0.02-0 1 5 
wt%, preferably 0 05-0. 1 wt% 

10143] less than 0.02 vi t t than amours 

than 0.1 S w r p * i - > > viscous 

[0144] ' ► f r < -i ,i- - 

3 aspect of thi - n a 1 ngred 

! wtt m to, a ic».minq jN? > ird a* rro-; =a card other tha 
tbar optionally contain another food component and food additive component such as fruit juice, flavors, food colors, 
i jg ;id -v ^ aord and tartaric acid in an amount not harmfi - he i\ set of the present 

invention 

[0145] Of these components, juice is desirable because it imparls an adequate taste and flavor to ihe alcoholic bav- 

>gr T « rr^ usuaSty ; ■ i rtadlnt iprod c 
£01461 Wee of any nd can be used without specif* ©strict is. £xamp ncluds those 

i « 3 kabosu ineappie, apple, grape, and vegetates (such as tomato). Thar concentrated or 

powdered juice Is also acceptable. 

[0147] ~h c ' o iv e tot of con a» mo soft r« < v> " ozer ai h I 

• ispect of the present mventson may Be incorporated with ji«ce =n an amount of about 4 
■ sh an amount less thanu.5voi%. the juice gives no flavor desired. With an amount more 

than 5 voi%, the juice gives flavor excessively ancs lowers the freezing point 

[0148] 1 he above n^ntione^ e yt^nto containing a ixe frozen 

c beverage according to she second aspect of the present invention can be easily made b « ' 
the above-mentioned components as raw materials and simply freezing the resulting mixt «ito * f 1 
ping air Wo syrup, -r-, the freezing compartment of a home refrigerator or a ralngaratecf wa>8house id the convenience 
store or the like, Pecau&e ft has a high alcohol concentration. 
$149] fhe above-mentioned >holic soft sherbet 

as • ohoiic beverage according to the second aspect of the present invention is produced by the process explained below, 
|01 SO] As £ i to n the process consists of stirring and n 

a mixture of erythrttoi and xyfitof. an options; saccharide other (nan erythriiof ana xyitice and a thickening stabler, and 
then freezing the resulting mixture. 

it] Them i o 23 covering the sherbet. The freezing may be accomplished usu- 

s at t« rperat ■ i the ange of -15°C to -2Q 5 C for ? to 20 nours, although these conditions are not specifically 
restricted. 

3 ateotU c soft sherbet or trie erythritoi-coniatning soft ice-lite frozen alcoholic bever- 
o [ t nvents fs v i > > < 1 

log into an an ^ 3 > a and sealing 

10153; Moreover. Claims 28 to 31 cover a soiutton as a raw material from which the snemef is made, the solution com- 
prising an alcoholic ingredienf. erytoritot or s mixtose of eryfhrltoi and xyiftoi, an notional sacoharida ether than erythriioi 
and :<> i:tcsS, and a thickening stabifesr. Specific description on each component has been made in the above. 
[0154* Tht i w material t bet produ 1 sdinCIa > 

in the form o? solution as a raw material tor sherbet production and made into the e:yihrrtol-containlng alcoholic soft 
f < frozen alcoho ■ t ordingtoSii 

second aspect of m present invention by simply freezing in the freezing compartment °' & home reft igerator ot a rgfrig ■ 
erafed warehouse in the convenience store or the like 

o»;V-)iVvv 

[0155] in what feltews he rwe on * we detail v r* > to Examples and Comparative 

Examples* which are not intended to restrict the scope of the invention. {Examples according to to© first aspect of toe 
invention} 



[0156j earn! of water v " SromNlkkenCh < >0 ml of en 

was Cissoived geiatrn (from Manjna Co , Ltd ) as a foam stabilizer m a vaned amount from 2 0 g to 5.0 o as shown m 

Table ? To the erytt;rifr>; soiutiori were acKiao the gatafin sco.rtton, 75 ml of lemon jiiice. and 1 0 mi ot liq^-eor (trade name: 

I ' * JSttK ^vsa' JOfor^; 50? 

{having a ireezirsg point of -5.5*0). This sherbet mix was pot in an electric ice cream maker (from lamet Co., U&) which 
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nac! prevkjusy been cooled to -scrC in a freezer and men stirred therein 1 1 toe crystals crystallized, with overrun 
aerated to about 70% to 1 10% as shewn in Table 1 . During Sirs process, the temperature of the sherbet m>x was -6"C. 
Then, the sherbet mix was put m cups and soiidined at -SjrC. Thus there was obtained (he sherbet, labia 1 snows the 
prccessiag conditions and rgaiite. 

[0157] It - ate v «• Example 1 ware used except that the erythrito! was replaced by sucrose, me 

5C mi cf water, and the same procedure as ' e; Mted except thai the 

overrun was reduced to 25%, and the sherbet was made. Table 1 shows the processing conditions and results. 



Table ! 





Exampia No. 


Comparative j 
Example 1 j 








3 


4 


S 








9 






Overton 


110 


310 


90 


90 


90 




80 


IB"- 


70 


70 


25 | 


Gelatin >(g} 


5.0 


2,0 


5.0 


30 


20 


5.0 


4.0 


3.0 


5.0 


4.0 


4.0 | 


{w/v%} 


10 


0.4 


1.0 


Oh 




1.0 


0.8 


0.6 


1.0 


0.8 


0.8 ! 


Calorie 
{teat/too mi) 


3.0 


3,0 


3.0 


33 


3.3 


3.4 


3.4 


3.4 




3.7 




Evaluate * 


0 


o 




G 


O 


O 


o 




O 




0 ! 



O - soft to be scooped 
X :. too !wd in &e scooped 



£01 58] t of the present n\ ont on . , s uperio 

stability, retaining its soft mouthfeel for 5 months in ths frsaxer a! -20°C, and is much sower in calorific vsme as com- 
3 live Example 1. 

[0159] 

wasdts'-oU«i£(iQo ! ^ s ic,! rem Maruha Co SJd isafoae j j 

alio solution, 75 ml of lemon juice, and 15 ml of liqueur (trade name "Marasd^no" containing 30 vef% alcohol, from 

Suntory Co., Ltd.). Thus th«e was obtained 500 ml erf sherbet mix (having a freezing point of -3,5*0). This sherbet mix 

v K$ c <#am ma*e ? em Ismei Co., ltd.) which had previously been cooled to -20*0 in a freezer 
and then <t adjusted to 00% t fempsra- 

xw3s-S"C en 'x hetb lr™*>v - 1 rj i jps nd solid ed at : Thus there was s ms 
the sherbet which was easy to spoon and gave a soft mouthissS. 

{Omj in 350 mi of black tea was dissolved 100 g of srythntoi {from Nifcfcers Ghemicais Co., Ltd.). in 50 ml oi boiling 
water was dissolved 4.0 g of gelat % ».) as a foam stabife 1 were added 

tbage!a*!i -a> t s iea g 40 voi% atoW, from Remy Japco Co. . ltd.}, 

and about 90 ml of water. Thus there was obtained 500 ml of sherbet mix. Tins, sheiber mix was put >,r, an electric see 
cream mafcer (from feme* Co , Lid.) which had pcatousfy been cooled to dr0-C in a e ee;re: and then stirred therein until 
Ice crystals crystallized, with overrun adjusted to S5%. Then, tne sherbet mix was pat in cups and solidified at 
Thus there was obtained the sherbet with a f savor ot 8«ok fee which was easy to spoon anct gave a soft moutnfeet. 
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|0161] t water was d < v " - 

was dissolved 5 g ;i voi%; or ' 5 g (3 vol%) of pectin as a foam stabler. To trie erythritoi solution were added the pectin 
solution, "5 mi of to juice, and 10 ml of liqueur (trade name: "Cointreau" from Semy Jason Co.. Ltd.;. Thus there 
tine sh his sfrarbe is put in an s e cream make 

Jprevio eeze - - herein unfe 

overrun reached abou! 23%, the sherbet mix was incorporated with 50 o of nrrniy beaten egg white. Whipping air info 
syrup was continued until overrun reached 100%, Then, the sherbet mix was put in cups and solidified at -2Q°C, Thus 
herewf ed wo Kinds of sherpe sir < ■ tnd nave a soft 

mouihieei 

[0162] As mentioned ab:> > - spec -fi'^s'^e 1 

i t thougf wtains erythritoi as its sole sweet- 

ener. 

[0163] in 1 60 tnf of water and 150 ml c 

sin an am psctiveiy shown in Tai > ting i were add a and 3 

• - ~ - ■>tQ5u*corttainng 40 vo% r, 1 ^ m> lapon Co Ltd.) Thus there was -or. tins 
a sherbet mix. This sherbet mix was. put in an efoctbc ice cream maker {from ismet Co , lid } which trad previously been 
cooied to -20'C in a freeze; are; then stirred therein to crystallize ice crystais untii overrun reached abm.fi 40%. The 
frothed sherbet mx was incorporated writ! SO g of firmly beaten egg whim. Whipping asr mto syrup was continued untii 
- 1 sd r be! mix was put in cups 

2CPC. T stherewasdbta edthesherfoe «e town >Tabie2 

[0164] in 160 ml of water and 150 mi of orange juice were dissolved ervfrs ! to ) sncs 

■ • si m met rej^ecfiveiyshcwniriTabiaa.TotheiresUti' , jfcs&ndam! 
i a - taming 40 vo!% alcohd. from Remy Japon Co., Ua.). Thus there was obtained 

r pidtt'-c tee ci earn maker (from ismet Co., Ltd,) which had previously been 
* j 1 1 • r beaten egg white was added «to and the shet bet m x . sdw 
crystals crystallized *ithoveir vat T s re 

sherbet mix was put in cups and solidified at -20*C Thus there were obtained the sherbet. The results are shown in 
Tables. 



Table 2 





Example No. 




14 


is 


16 


17 


18 




20 




Total sugar content (w.vx.) 


23 


17 


i 7 


13 


13 






13 


Erythritoi £g) 


30 


25 


20 


to 




20 


15 




Sucrose (g) 


SO 


15 


20 


8 


12.5 




5 


12.5 


Evaluation * 


O 




0 


0 


O 


X 


0 


0 



O ■' 50,1 to be scooped 

it<i 3 he scooped 
X . too totf to tje scooped 



superior in storage stability, retaining its soft mouthfeet 'or 3 months in the freezer a! -20 ,; C 

[0166] The sherbet in Example 2 i which contains both erylbhiol and sucrose, though having an overrun of 60%. was 
soft to be scooped. The same result was obtained - i *"bi far trio 
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01 j 1 sa i. ample H was repe at i > 3 

same ingredients as in Exalte 17 and 0.6$ g of emufsitser (sucrose fstty aod ester, trade name "OK Ester F-560" horn 
e Dai-ich it * I i f a irxture of tamarind ajn 80% and guar gum 20%. trade 

name: "Gtyroid 2AG - rr vSeryakuOo Lies.) 

|0168] ir Oompa at . p he same procedure was repeated and the same ingredients were used as in 

21 > d a ! white was added, 

rosea] j soft mouth 

« fee «W \ 

incorporated with egg white} was too hard to be scoooed for a while after taken oat of the freezer and thus was. not able 
to be eaten. 

[0170| In 320 mi of water ware tfcssoived erynhnioi (from Nlkten Chemicals Co., urf..j, sucrose, iaciifol {from Nikken 
emicaisC ar iyd-extross (from Pfizer Ca, Ltd.) m vahed amounts as shown in Table 3. To ttu e t • 
v iaining 40 vo!% alcohol, from Remy Japon Co. , Lid,}, 
0.65 g of i tat- ester, trade name < Ester F-160{HLB 55)" from Dai-ichi Kogyo Seiyaftu Co.. 

.a-; in\ a-tj i ta e . A < 1 30% and guar gum 20%, trade name: "Gyroid SAG" from 
Dainippon Seiyaku Co,, Ltd.). Thus there was obtained a sherba- " x t r> s she t>e 

raker 'from Isme) KS.J which had previously Pews - ' - r wer *Jf 1 

■ ' . ta .• sd, with overrun adjusted to about 40%. The frothed sherbet rrtx was incorporated with CO <_ - 
beaten egg whits " j t of lhs sherioei sc*as90% ar>S the temperature was -6°C. Then, the sherbet rm was 
as putiocsjpsa idif* 20°f Thus there was obtained the sherbet. The results are shown in Table 3. 



Tables 





Sxampfe No. 


■No 




n 


£4 


- 


Bythntot (g) 


18 


18 




tactfto? (g) 


22 


0 


0 


Polydexdrose (g) 








Sucrose {(j) 








Calorific value (koal/1 00 ml) 


13.9 


9.4 




Evaluation ' 


0 




0 



O - set 16 be scooped 

a : siia»«!y hard to oe scooped 

> : lo-o ba«$ to be scoopetJ 



[0171 j It Is noted from Table 3 that the erythmof-containing sherbet with egg white (in examples 23 ana 24} according 
to the firs; aspect of the present invention is much lower in calorific value than trie sherbet using sucrose in Comparative 
Example 3. 

so [0172] Thsforegc " I iccorciirig to the first aspect of the present inven- 

tion has a low calorific value 3m ji xauss ! contain sfythrito! is ) sweetener with pa 1 )f 1 

replaced by any other component, so that ft decreases In freeze hardness, 

{Examples according to the second aspect of she iwenttanr) 

[0173] * 3 )! ot water r * - ;o? > 1 d ' ' r - centrsfion of 
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Table 


4 (Hxperiras 












no. 


Alcohoi concen- 


Total amours of 
^ecftarides $>) 


High Sudose 
com syrup (%> 


Erytnrito! {%) 


rarrjfie&s 


Ssrrarfcs J 


1-3 


4 


15 
15 
15 
15 
15 


10 
S 

e 

5 


0 
5 

3 

id 


X 
X 
X 

X 


CryStaSfreS | 


2-3 
2-4 
2-5 
2-6 


4 
4 


2D 
20 
28 
20 
20 


20 

19 

17 
15 
13 
11 


3 

s 

9 


X 

p 


CfystalJKcsl j 


3-5 

3-2 
3-3 
■3-4 
3-5 

3-7 


„ 

4 

§ 
4 
4 
4 
4 


25 
25 
25 
25 
25 
25 


""" 25 
24 
22 
20 
18 
16 
15 


1 

3 
5 
? 
3 
10 


0 

o 
0 
0 
0 
0 
0 


Too sweet j 
Rather oversweet \ 

CrysiaBzBd 1 


4-1 




30 


30 


0 


0 


Too sweet j 


T~1 
■5-2: 
54 
54 
. 5-5 


6 
8 
§ 

6 


IS 
15 
15 
15 
15 


15 
10 
8 
6 

*' . 


6' H 

§ 

f 


X 
X 
X 
X 
X 


erystalfeed | 


S-1 

e-a 

5- 3 
64 

6- 5 
M 


§ 
6 
6 
6 
5 


20 
20 
20 
20 
20 
20 
20 


20 
13 

1? 
15 
13 
11 
13 


3 
5 
7 
9 


A 
A 

0 
0 
0 

o 


ClYStB!S2Kf j 


7-1 

M 
7-4 
i '-5 
! 74 
\ 7-7 


e 

8 
8 
6 
5 
6 
6 


25 
25 
25 
25 
25 
25 
25 


25 
24 
22 
20 
18 
IS 
15 


— ?— 

1 

3 
5 

9 


A 
0 


Too sweet 
Rather ovasweet 

Crystaifced j 


I 8-1 


8 


30 


30 






Too sweet j 



4 S @ ; in partiajjarty good state, with freeze hardness not tess than 1500 g and tess than 500 g. 

O : in good state, mih fmsm hardness not i«ss than SCO g and less than 1000 g. 
A : in slightly good state, with freeze hardness not j«ss than 1000 g and less than 1 500 g. 



X: lnpcxr^,^fj^h«df»ss not fess than 1500 g, 
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[0175] bte 4 ihat t e frozen a - - i <• * 

preferable freasa hardness {with eryttotot not csystaUfced) if the concentration of aicoboi Is 4-6 voi%. the content of 

et 0uM is 3 / wt%. and the total amount of saccharides is 20-25 wt% 

[0176J » is ^so noted from ia«e 4 «wt such to a erage c t tatned 

i i Jition, it is noted roduc.1 is tyrt i'e Dndssir™; properties 

do© to crystallization when it contains erythritoi in an amotint of 1 0 wt%. 



[0177} in a fixed amount of water *t}fecJssovaoYi>Me rtrr % asar alcoholic < 1 > 
vot% or 8 voi%). high fructose cosn syrup, and oiyfeutoi (iron: Nikksn Chemicals Co., Ud.} in a varied ratio as shown in 
Table 5. The soiuiton was stiffed and msxed together with xanthane gum SO 08 wt%) ana lemon juice J4 *sl%) and then 
frozen in a freezer at -20 l! C for 9 tours. Thus the e*y - 

[0178] *a t - > efiardr ar r ! ifi esute t xotainer isn aict 

shown in Table 5. in Table 5, the ate redient s expressed in terms of ethano! concentration contained gensraliy 

-t ( t , isw? 1 " r ! > - 



rafcie 5 



(Experiment Example 2) 


Ron No 


AScohoi concen- 
tration {%) 

' —— 


Total amount ot 
saccharides (%} 

................. 


High fructose 
corn syrup (%} 


£rytnrltol{%) 


Freeze hard- 


Remarks 


t-1 






IS 


Q 






1-2 


7 


15 


14 


1 


& 




1-3 


7 


IS 


*2 


ft 


O 




1-4 


7 


15 


10 


5 


O 




1-5 


7 


*5 


8 


7 


0 




1-6 


7 




8 




0 




1-7 


7 




5 


to 


0 


Crystallized 


2-1 




20 


20 














19 


1 






a-3 


7 


20 




3 


0 




24 




20 


15 








2-5 




20 


13 








2-8 




20 




9 








7 


20 


10 


10 


0 


? .'Sfa red 




7 


25 


23 






Too sweet 


4-1 


8 


15 


15 


0 






4-2 


8 


15 


14 








4-3 


5 




12 


3 






4-4 


8 




10 


5 






4-5 


8 




8 


f 






4-8 






6 








4-7 




15 


5 


10 


0 


Crystallised 


5-1 


8 


20 


20 


0 






5-2 


8 


20 


19 


1 
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{fcxpsrimeot Exampl 








Run Mo. 


Aicohoi cone en- 
, tfa?)0f,(%) 


Total amount of 
saccharides (%) 


Mieji fructose 
corn syrup (%) 


Erythhtoi<%} 


Freeze hard- 


Re-masts 






ao 


1? 








5-4 




20 


ts 


5 






5-5 




20 


13 








5-8 


8 


20 


M 


9 


® 


Crystallized 


5-7 


8 


20 


10 


IS 


0 


Crystallized 




8 


25 


as 


0 


@ 


Too sweet 



0179) « 1 * - stti s fishsrc* tics-i naicof- 

erage has moderate sweetness and desirable freeze hardness (with 1 * a crystaliizec fth icoho; concentra- 
tion is over 6 vet% and not more than 8 vof%. the content of eryihritof is not less than 1 wt% and less iters 10 wt%, and 
the total amount of sac ha ies • the range of 15-20 wt%. 
a> f01«0J ft is also noted that as compared with the results (Table 4) of Experiment Example i in which the alcohol con- 
centration is 4-6 wl%, if tne alcohol concentration Is high, although the same amount o! erythfitoi Is required, it is 
enough that the amount the^of is less than ihe taal amount of saccharides. 

^e.nmemExarr^je.s, 

as 

10181] In a fixed amount of water were dissolved tequila {as an alcoholic ingredient. In an aicohoi concentration of 4 
voi% or 6 vo;%) fr - ns> ~ - i ! (from Nikken Chemicals Co., Ltd.), and xyiitoi (from Nikken Chem- 
icals Co.. Ud.} In a varied ratio as shown in Tapis S The solution was starred and mixed together with carrageenan {0 .08 
wt%) and lemon juice (4 voi%) and then frozen in a freezer at -20*0 for 9 hours. Thus there was ooiained erythhtoi- 
so contam.:'ci . bet or a frozen alcoholic beverage (frozen cocktail "Margarita"). 

|G182j Evaluations on freeze hardness and observation results of the thus obtained frozen alcoholic beverage are 
expressed in te-ms-o- a i i edgenetaBy 

in drink Freeze hardness was evaluated n thesimifar method as shown in remarks of Table 4. 
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Table € {Experiment Example 3; 



Run 
No. 


Alcohol 


Total amount 
of saccharides 


High fructose 
SGmsym(M%) 


m 


Xyfifot 


Freeze 
Hardness 


Lxbseryation 


1-1 




20 


- 

1? 




Q 


— „ 

*? 




1-2 


4 


20 


3 


3 


17 


0 




1-3 


4 


S3 


15 


5 


0 


o 




1-4 


4 


20 


S 


5 


15 


0 




1-5 


4 


20 


0 


^ 


13 


0 




1-9 


* 


20 


13 






o 




1-7 


4 


18 






11 


A 




1-8 


4 


20 


11 


9 


0 


0 




1-9 


4 


20 


0 


$ 


11 


Q 




1-10 


4 


25 


24 






0 


Raffwoversweet 


1-11 


4 


25 


8 


1 


24 




Ra§twoversw<eet 


1-12 


4 


25 


22 


3 




n 




1-13 




25 


0 


3 


22 


O 




1-14 


4 


25 


20 


5 


0 


0 




1-1 S 


4 


21 


0 


S 


16 


0 
0 




Me 


4 


25 


18 


1 


0 


0 




1-17 


4 


21 


0 


7 


14 


0 




1-18 


4 


25 


18 




0 


o 




















2-1 


S 


25 


24 


1 


0 


0 


Rather overeweet 


2-2 


6 


25 


0 




24 


0 


Rather ovessweet 


2-3 


§ 


25 


22 


3 


0 


& 




24 


8 


21 


0 


3 


18 


& 




2-5 


8 


25 


20 


S 


0 






2-6 


8 


21 


0 


6 


16 


® 




2-7 


8 


25 


18 










2-8 


8 


21 


6 




14 






2-9 


S 


25 


16 


9 


•3 


9 




2-10 


« 


21 


» 0 


3 


2 







J') 1 33] heeryth i i ' c c 1 * f ' i , 

erage has moderate sweetness and desirahie tre$zs hardness {with erythrstoi not crystatfcwid} If She alcohol concsnirs- 

'vi 4-6 r-.tr-' ntjJiiof >> hot h vvfx ^(ime ot 3 it res Tht sixi r o! 

xyfitol to be u^ed n > 1 tai " /t »n be 4-23 a"^ » 

*s >1S4] it \ jtorsiOft t i 

tuxJp.<x> -> t f i evenlhcug t dees not contain saccharides This sug- 
gests She possibility of sugarless formations. 

Experiment Exampie 4 

is 

[Q18S] in a fixed amount of water were dissolved tequtta (as an alcoholic ingredient, in an aicohol concentration of 7 
vot% or S vof%). high fructose oow syrup, erythfifoi (from HMm CnemwaSs Co.. Lid and xyiifo! (from Nikkcjn Chem- 
icals Co., Lfo.) in a varied ratio as shown in labia ?. The solution was stirred and mixed together with carrageenan (0.08 
wt%) arid temon juice (4 voi%) and then frozen in a freezer at -2CTC for 3 downs. Thus there was obtained erythrftoi- 
«t< containing - nerfoet or a frozen alcoholic beverage {frozen cocktail "Margarttsf). 

[0186] Evaluations o s ' . er ! - s i - hus obtain* < je are 

shewn si Tab i Table ?. the a i . c ied generally 
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Table 7 {Experiment Example 4; 











Srythntoi 






Gbssrvattons 


No 




saccharides (%} 




— 


-■-^ 




f - 


1 




Iff 






— 




l"? 
















l"t 






lYi 


J* 








^ 


£ 






1 




A 




i ' 




]? 




1 








■* 6 


7 








R 






1-7 


7 


11 


g 




0 






1-8 


7 


20 


IS 


1 


0 
















j? 






10 






17 


1 




o 




"Ml 


7 


11 






14 


0 






7 






s 


- 


0 




; .... 




17 


_ 




1? 


0 








20 


,f 






@ 




i is 


1 


17 


jr 




IfS 




1*18 


_ 


70 








o ! 


1 17 
— 


7 


17 





, — J! — 


X 


o i 






15 


1.2 






o 






| 








12 






2-3 


S 


20 


IS 










2-4 


S 


20 


0 


i 


13 






2-5 


S 


20 


1? 


3 








£* 


8 


1? 


8 


3 


14 


I 




2-7 


8 


20 


IS 


5 


0 






2-8 


8 


17 


a 


$ 


12 


0 




2-9 


8 


20 


13 


7 


0 


@ 




2-10 


8 


17 


0 


7 


10 






2-11 


8 


20 


11 


S 


0 






2-12 




17 


0 


9 


8 







[0187] It is noted from Table ? 9i > Ik 1 ftsheibe 

efage has moderate sweetness and desirable freeze hardness ': erythritoi i t crystalfeed f the alcohol tancentra- 

iian is over 6 voi% and not more than 8 yc4% under tie following condition. 

(8188) * i -* ' < * 

*t%. or the content of erythritoi is not less than 1 wt% and less than 10 wfifc, the con- 
tent of xylitoi is 4-20 wt%, and the total amount of saccha d , * if !0 *f% When these conditions are JySifted, we 
bjeet: - - jo 3ft!3ini» -< ronoSc soft shertjet or soft-ice like frozen alcoholic beverage is obtained. 

Experiment - 

|018SJ n a fixed amount * c a c ent. in an aJcohQt concentration of 

6vo1%cr 9voi%), 15wt%of high fructose corns* i %of rytf fron I* ais tst 4 3% 

lemon juice, and carrageenan or xanthaoe gum (as a tbfcfrerang staler} m a varied ratio as shown in Table 8. The 
• at ?Q C for 9 hours. Thus there was obtained an erythritoi con 
iainmg alcoholic sot: she*sJ or 3 froxsn alcoholic beverage (frozen cocktail). 

[01903 Evaluations on freeze hardness and observation result* of She thus obtained frozen alcoholic beverage are 

1 expressed In terms of stbanol concentration confajneo 1 
t The evaluate < rdness* * ale of throe states according to the following criteria 

O ' small va nation 
a : large variation 

X : 5 > ;ev> - tothk* 
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Table 8 



(Experiment Example 5) 


• ' N 


Alcohol concenlration 


Thickening statsltzer •%) 


reejs? hnrdnes.s. 






Name 


/ r - 


9 


Evaluation 


1-3 


6 


Carrageenan 


0 


£20-800 




1-2 


8 


-diJto- 


0,01 


200-600 




1-3 


6 


-<jf8o- 


ooa 


190-370 


O 


1-4 


6 


-diiio- 


oos 


170-330 


0 


1-5 


6 


-ditto- 


0.08 


aoe-sso 


o 


1-6 


6 


-ditto- 


01 


189-360 


0 


1-7 


6 


-ditfo- 


0.15 


200-370 


o 


1-5 


6 


-diito- 


0.2 


viscous 


X 


1-9 


8 


-ditio- 


0 


80-600 




1-10 


8 


-ditio- 


0.05 


100-530 




1-11 




-ditto- 


0.02 


120-280 


0 


1-12 


8 


•ctto- 


0.05 


SO-2S0 


0 


1-13 


8 


■ditto- 


0.08 


100-250 


0 


1-14 


8: 


-ditto- 


0.1 


130-300 


0 


MS 


8 


-dfto- 


0.15 


120--2SG 


o 


1-16 


8 


-ditto- 


9.2 


too WSCCUS 


X 


2-1 


6 


Xanthane gum 


0 


2SO-800 








-ditte- 


0.01 


190-550 




2-3 




-ditio- 


002 


180-340 


o 


2-4 


S 




0.05 


160-350 




2-5 


6 




0.08 


150-350 




2-6 




■mo- 


0.1 


180-380 


0 


2-7 


6 


-ditto- 


0.15 


170-380 


0 


2-8 


6 


•ditto- 


0.2 


too viscous 


X 



[9131] it is noted from Table 8 that She thickening stabilizer added in an amount of 0.02-0.15 wt% contributes to !he 
«5 desired freeze hardness, 

roiSZ} in a fixed amount of water were dissolved whits rum {as an alcoholic ingredient, in an alcoholic concentration 
so of & >'or * ; ..close com syrup 5 wt% of erythrito! ('from Niihken Chemicals Co., Ltd.). 4 vos% of semon 
• and 0.08 wt% of any one *oa jum, lot stbea j i i , z< tersift 

ring and mixing, tie solute was ?i > 2 > t ils tHere was obtained an erythrifokantain- 

1 5 1 - ' ' i < , 

J0193; The thus obtained er > b rage was tound to have 

5s freeze hardness of 100-300 g. 

$194; ; oa • ---,-3,1-- 3f*l;sma nd gum also contribute to freeze sta- 

bilization. 
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[0135] Of ins erythrftei-eontaining alcoholic soft sherbets or soff ice-like frozen alcoholic beverage obtained in Exper- 
s c 5 me nverttion, some typical ones were select* i i 

s calorific values. The measured caiorrtic values were compared with those of the samples which contain high fructose 
corn £.> f j» atone as she &s„ crenels to caic 
htol and xylol was examined. The results are shown in Table 3. 

[0136] The calorific value of each erythnto < , c t < * t 1 ge A as meas- 

ured by summing up the calorific vak t , 5 • - orific «lue of saccharides. 
to [0137] The calorific value of alcohol was obtained from the formula below according to the Food Composition Table, 
version 4, 

Amount of sfcohol (g) = (0.794/5. g of product} ■* alcohol concsr«ajion 

15 [0138] Calorific value of alcohol (g) was calculated b fctair by 6 ? ever 
sion -coefficient) 

[0139] Irtheaow cafcu « s ( Syofthep ;uc* jrythritol -containing alcoholic sc sherbet or fro- 

i a r wealth ghiiaxcesxls Ulwhenthe < 

rides. 

a? 10200} he esults idicaie that toe calorific vaiue is 22 kcal?1O0 9 tor 4 vof% afeoW. 33 kcain 00 g for 

1 i - ■ teai/iOOgfc aiftOO g for 10 vot% alee 

hoi. 

each exam h - irito ytct ">a« 2 kwig 



Table 9 ; Experiment. Example 75 



No. 


.AJctJha) 
Bencamratton 


Tasi amount 
of saccharides 


High 
fkictew coir: 


E-Ythntol 

(** 


Xylol m 


Catorrfic 
value (teal) 


Reduction i 

{%) | 


1-1 
1-2 


4 
4 


is 

IS 


15 
6 


0 


_ 
D 


82 
46 


~~ } 
44 f 


1-3 
1-4 
1-5 


4 

4 
4 


20 
20 
20 


20 
11 
0 


0 
9 
9 


0 
0 

11 


102 
66 
44 


■35' 
$7 


2-1 
2-2 


6 
« 


15 
15 


15 
6 


0 
3 


0 
0 


93 
57 


39 


2-3 
2-4 


8 
* 


20 
20 


20 


0 
9 




113 


32 


£i 
3-2 


? 
7 


1$ 
1S 


15 
6 


0 
9 




98.5 
S2.5 


36 


3-3 
34 


7 
7 


17 
17 


. 0 
0 


_!_ 


8 


106,5 
54,5 


51 


3-5 


7 


20 


20 




'• - 6 


116,5 




3-8 


7 


20 


i1 




0 


825 


30 | 


4-1 
4-2 


a 

8 


15 
15 


15 
8 


0 
9 


0 
0 


104 
68 


35 i 


4-3 
4-4 


8 
8 


17 
17 


17 
0 


0 
9 


0 

6 


112 
60 


46 


4-5 
4-6 


a 
3 


20 
20 


20 

0 


0 
1 


9 
19 


124 
82 


34 



[0202| It is noted from Tafote 9 that fhe frozen alco:- > 3 r 

«; < < s «■ rifle value b> 1 mthes recto obtaining high ftucte > * >vhir.h is com 

mortly used for beverages) even it fhe total amount of saccharides thereto is tf>c; same 

[0203; in other words, if has seen proven thai st is possible to mate the calorific value low by using a lot of «r ythiiioi 
and'or xylite ' - > 
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Fbt» fCr/JSA/210 (coatimuiion f«coasJ 
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described in the stasdard text-teks. 

It h «en fmsnd 1 reaa 
3bk as -20" C has raajot id sotaties ■. ■■. 
coawnaotrai i particular in that 

5 it is no ' eatliij r nablt it deep-fret 
tempem can. be served more 

readily direct from the deep freeze. A correla- 
tion has bees found to etcist between spoon- 
ahility and tog C aad it has been focnul &&t 5 

K! for an ice cream to be spoonable, its log C 
a; ...20* C should be: less tfcswa -that of con- 
ventional ice cream, be. less dsaa 2.9 and 
preferably less than. 2% particularly preferably 
less than 2.5. 

15 fhis itrvetmoE, b whh 

cream with a log C at - 20" C of iess than 
ZS is pstwided is described and daimed in 
oar copertd I I (Sen 

No. s <" (cognate of B2S8/74, 30165/ 

>! 74 and 2978/ > 

Conveniently such an tee cream can be 
achieved by addition of freezing-point depress- 
ants to the fotmulaiioa of a conventional ice 
team a ire sspen 1 >f water 1 n 

25 ^-b at s ' 

ctweei rod i, preferabiy bs 
k staid foxther be noted that she log C at 

20' € oi i ice oreto d ; 
invention should preferably not be less than 

30 2.3. 

A n f f* he 

mveuri « ss >j sse of she 

claimed siabii e; n s rt x art tee cream 
fenr.uiated to have a log C at - 20 C of Jess 

35 than IS hut « i ^r.ing and 

eating J tempera- 

tures to at nilairy fonmua p 
thas its CO! tot i reexiog-p nt depressants 
web mat it ,< < - > retsvee 

40 0,25 and 1 higher, preferabiy 0.4 to 0.75 
higher, than that of the ice cream formulated 
to have a leg C at -20* of es than 2.9 

Eb general more i es 
wdl be ased d m t ««, ntiottal see rreams. 

45 Preferred fRreamg-noint depressants are mono- 
saccharides and low motecuIar-weiRht alcohols 
fie. molecular weights Jess mart 1(8}), pre- 

< s t , 

and sorb n t fit depressant or 

SO depressants should preferably be Rich that the 
product has the desired (by the consumer) 
sweetness as sveii as she desired spoonabitity at 
-20" C 

Such ice -err ' ice creams 

5S b ' V , < fron fuS stabsii* ticta. Our 
cop-mite. 7 « referred to mentions ; d 
daltr.s th stabiii i r s< 1 oosst bean gum, 
partteuhrly w;d other ; n A particular 
■y important aspect b£ the present jBteatjOa 
60 ^o^o^ f a stabiliser rmstur 

agar-agar and at kast one gaiactotrnonsan gum 
tsjaabi such eas 

ms and agar-agar are 
«■ n a : i r ■ « 

63 < i a 'Gum Tech- 



nology in the Food Industry ". Academic Press. 
1969. 

The amount ■ , gar houki in as we 
create;, preferably be froin 0.05% to 0.15/5 

reigb ' tct.oao.r 70 

should preferabiy be from 0.05% to 020% 
t d tht >itoi 'i a i e 

raanrao gmr shot tab e in the range 

1:1 to l 3 ""be - 5 tt of "he r»o 

< i str uepenas tj ^use event on e f e 75 
t ^ 15S preset!; but the a b s s d 
general rate and ia any ease can be deter- 

■ ! 1 1 

Of cooi-se f ettSKj npenent 

sboahi be at or wet ny otse 80 

stabiliser system. The total amount of these 

■ - 1 l ib, 1 sir ^bove. 

I he tabii :r pre! bty a ,0 con- 

tains a maitodestrm of DB (dextrose 
equivalent h I raWy less than 85 

15, The naaltodextrin must be soioble, The 
lower limit for DE as . 
become ittsoloble depends particularly on the 
other ingredients in m ice areata mix but 
whethe- a g^vei maltf t ( j ^ 

six cm ' 0 < f 
meat and r par r ing .viae h - it: 

leads to the desired effect 

It is believed that die maltodextrin excludes 
water front protein, such as casein, present in 07, 
ice cream and causes Ore protein to precipitate, 
partialis 1 ' « , . 1 
s The preciptrated p 
stabilises the fat droplets in ice cream by 
ausiag th > ' ut tp a»d finally tt le» !(> 
which 'affects tfte stabiiity of the ice cream, 
n ; f ' . Kfcxt 

preferabi e n the range 

Mabodtvr 1 nnmed 

by the ntaid hydrotysis of starch. Enzy matte |(ts 

rol .01 ' 
of the* starch 1 < adit ons •<« 

n 3 that nca tie t .M'mx. o 

This is it; coctrast to dextrins which typically 

idf i t bydroiysis and to ti.; 

' 1 < <, ' < f - 

oresfttire. 

In thi ptscifi g he claitns 

percentages are by weight and it; particolar 
are by weight of ice treat!! except where the \}s 
v 1 rvs 

Other titan in the use of soiticient frecxittg 
point depressar ' i act t 

invention and in the use of a stabilising system 

t p-> . • 20 

insight is required in the form«lado» or pro- 
cessing Of ice creams according to the 
sweat m. D< 1 tmula 

a c " e < 1 1 re , 

found in the nsttai trade pubiications at.td text \ a-t 
books. Part 1 !■"'-. usefth it: this tespect is 
Voj^k "I " ! t 
AVI Publishing Corp., \Testpoinp Conn, 
b vv 1 uJxr 



The properties of the stsfeiBser system are 
awst surpH i, » mred with f he 

properties ' "• separate < if , i f 1 ;s 
illustrated be, the execruiks. 

EXAMPLE L 
i reonj jv conventional 

processing ie Shewing fonnu 



Ingredient 



% 

* hi 



SfciBiaied MSk Pwdcr 

Suglir 

Sorbitol 

Dextf osc ( trs oisohvdrate "t 
15 Batter 

Meao/Dt-glycei * 5 

Agar-aj»<ir 434* 
' ton Gum 

i? D.h 
20 Water 

'* Sola by 'Thomas Douche Ltd., Loirdon ana 
found to have a posrdv; " ' 

discussed above, «f 8°. 

Aa ice cream was obtained that was spooti- 
25 able at domestic deep irec2e r.eBiparsrore and 
yet had. excellent stand-up, rack-down, taste 



and texture at norma! eating temperature, 

EXAMPLES 2 to ? 
nd XMt'ARlo - : \ ^ 

lee c-esnt mixes were i i- j ^ tjo 
ally io the iohovhrat forrrKihtke). Further da~ 
re.ds ate given in the lo.ik-wir^ Table which 
also shows mulxs oteaed with ice cream pre- 
1 from fee mixture!? \ 

standard UK non-ehbry ice cream differs fro;;; 
fins formulation hi ccctfabhiig ns> edeceroi ssxi 
Hi < v 

rei ghlj our- - - - 5 i.5 sugar 

9,5 



Spray dried milk powder 



Palm oil 

j - f rom »aim a 

Glycerol 
Salt 

Flavour and colour 



Water to 100 

The log C values at - 20»C of fee Exsmoles 
were hi the range 2.5 and 2-9, The log C of 50 

i - eaa i wa 

in the range 3.2 » 3.3. 



4 



1,519,294 



± 




- * mm olwfc of ice cream in - t J„ 

5 ' ' ' r--t C for 

riours ant; dieo ;. s s refrigerator a; H)°0 
iNcxt day the block was. subjected w bathe- 
tempore shock eyciing by bebia vaicA 
out « fee , > f t x 1£ 

iC 5 hour, This (each clay i hour at t , , 
^ - t - , „ ; srv q , , . , 
ne a c* ^ ! deetvfxeege ior 

f * t d " t * ^ , h , , , , 
ikowng i . me c no lore fe* V:n 

n da\v Pr. u • 

Bad: to-ra! breakdown 

~ Wr " : ° - ' -ted to oc-jm 

Good; < , yc ,,; prcdaa . c ., nV(:ncd Si;r , jrfi 

20 C mi Log C 

To detcaalae C and hence log C the Mew, 
rag method is used; 

Prindpls 

„ , i0t !urdl5 *^ ? re m is mesMiied by 
,0 i m ! - a Jri cone ({ , ^ n . , 3 5Sm;j i e 

v trorc « ^ 

caa be dated from the penetration 

Apparatus; 
mte cone 

With an apex angfe of 40* and the tip 
oiumed by a few snakes on iine shra<r4 
give a flat 0.3 -i 13 mm 'ia 
ammeter, letai weight cone atsd shorn? 
peneir mete haft SO ±0.3 g ! 
tranai weights of 80- rfcO.3 g.. 

Penetrometer 

J - h iU h e"< > 3 3 

mm , and be fitted > < a ;: h Tbe Kf , s;ro _ 

» IT , ' , , ° ■ 

> *V -15, 1 flJ < I , , r n u;e 

raa HtiEchjuson instriiijietst can aiyo ho 

a>i t be t- < f , i , 

4.? The acairaci m p r „ m - t. 
PiiJm- b , ^-.rh IK 

°~~ u " * t tiic pene r , 

3i«sr taaik^c;; the sening of the tone ric 
aU .:;« fh )r ., , , . ^ , ^ 

ligot ;!?khscJ :o the :Ujiih-ai.;nr of a l-wnn 

bearrag a - ~u sl!r facc ; -s , 
ageous. 



i sh ' { chevktd u j barhs 
Tempmmg facilities 
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; • a r probe a > <• i o> 

wuiin <li" U and have a «em sMi-i i Kfi , 
!» disracKr and aboui 4 foj«j, fas accyr- 



! ' ' 1 a • jvratfire 

ara saiisisctory. 

Sampling 7Q 
_ Hx^.pks ahtadd be convcaiost s!2t and pre- 
ferahiy with smoofo m f , t 
aeturecy. 

Tempering 

2 Days at whatever ierapetaiure is required 75 
a.g. > .',\ - v , , f „ tjK 

befas e peaetratten. 

Measurement 

■ ■ * 'ire made in Ehe 

completed within two min>«w of removing die 
saerip;e Eratti die consra.at~teaperat.jre cabiner, 

5. Insert the temperature prebe as near 
i few mm. heicw 
the sample .surface, read and note the mmx>k M 
temperarure sfer 30 jecoads. fReiec;- eaao 
wipfes difies - bm 5 6.5" C f f o, T! 

t:a; normnai teu tetnperatorc. '; 

sorm enetj 

meter table. 

i en the saaipte 
ng ^ Jen arc, if necessary, obb^ue 

* ' 1 s t Km he 

acta- tc penetra'fi rhe :a;ac f<>r 15 .eeoads. sje 

> - Read atsa note she w f -, w den*. 
^6 M nMm > „ , , be less ban 

* ' 1 5 - j C rajue of 

' t e iK .BC.it 

■ ■ , t in- 200 

r t 
- : a; « . u b eqnm x 
'ration of tba sample and the C-vaioc "scaie 
1 *■ 

V " - 3 . „ . ' v j! ~ 

wit-ii;; 2.S cm, of cadi - J <■ m 
which a.r - -b . craefe, etc mteriera -biouM 
be rejected, 

CdcuMon sf C-vdms , 

Tlie C-vslue can be calculated frera the 
penercaisco daprh asine; the fomvaia' 



where 

C ~ Yield value or C-valoe (g./c 
F r I asal weight rf >t ard i 
item g f 

? 

K •= Factor depending ec cone a; 
Cose angle" valw 



30 



9670 
5840 
25515 
1040 



- I?i<.psndu!g on tie l&ei? .softness of the pro- 
duct, €k cone s adit 11 dd be adjusted, eg 

at -10*0 see 80 gm 
at ■- 15° C use 160 gm 
at -20 D C use 240 gm 

ie. a depend 
C values w5H esuady he taken after barfen- 
j It, as fof insfcii described 
page 4, lines 18 to 20, and 5a sfco standard 
test-books. 

It should be noted that aa ice cream basea 
c - v imcA fa; 1 . ie umsS 

preferably has a melr-dowrs, determined as 
described above, k- dnm 25 md/hr ana 
particularly preferably of between 5 and 20 
ad/Itt. 

WHAT WE CLAIM IS: — 
I. ean f ' t 1 " 

tnkmra in ■> acss-agar m > i.i 



0.15% bv weighs of -he ice cream. 

?, Ice cream as claimed in any one preced- 
ing claim characterised in thai tire t >< ratio 30 

, tv- gams 

is in the mnsx- i: 1 to 1:3. 

S fee cream as claimed in .anv case precefi- 
foa claim in " ' H C as ,< < _ 1 t 
tf less tJtait 2.9 as 20* C. 55 

a { cs a n? a sn 8 whtf* 

Iras a a. O less ihan 2.S - -20" C. 

IP k< c 1 n 

- * - Eu! " ' !> C 

m i e , j - 

Claims a lo 10 which has a log C at. •■ ^ 1 t, 
as herein de lined rf not be lev; 2.5. 



tabiilM 



Claim 



t and 
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c nm-ut. -s v <«f 65 

sme.s m ice cream snrdiariv formuisteu except 
that its comei f ft 1 " ' ^ re ~ s » 

is such that its fog C at -20* C is between 
0.25 and 1 higher. 

IS Ice cm ' < 1 1 r. 2 « 

comparable a' haracteris 5cs 

at normal earing temperatures to ice cream 
mC r f oaa " • ' f N i»l ent rf 

tesiag-polns depressants is such thai its fog 
C at -20° C <s between 0.4 to 0.75 higher. 

14. Ice. cream a 1 at 1 a my one pre- 
ceding claim containing glycerol or sorbitol as 



15. ice cream as claimed in ana one pre- 
ceding laim i n - 

a melt-down t< a tied rf Seas than 

25 rrf/hr at 15° C. 

16. Ice cream as claimed in Ciacm 15 m 
which the roelt-cfown is between 5 and 20 

, r i 

17. Ice cream as claimed at; any one pre- 
ceding claim m av.rfcn the gai.a.cematanm putts 
is locust: bean gnm or rata gum. 

18. Ice cream as claimed in Clams IS ia 
winch she gafocwroajusan gttro is learst bean 



2. Ice cteam as claimed in Claim I its 
which the amount of agar-agar ia a; least 
0.055c bv weight of das : ae craam. 
35 Ice ct i »< > ' 

the amount is not name than 0.15%. 

4 Ice cream ' 1 . 

ing claim ia whi 1 he a > a galact roan- 
nan gzta t si s-erghi .... 
40 of the tee cream. 

5. Ice aeant as claimed ic Ciatro 4 w^ » tefete t ' , , « 

the amoum of a.ataetannmnan gmm or «nms 20. Ice cream as eiameee, ;a Uam; ti suh- 

. , <■ t it ' c ^ 

creasa. ... f k fr < npies 2 to 

45 6. Ice cream as claimed in any one preceding 

claim a'i v, s - v r 3 M REla.', 

, feast Agent lot me Applicants 



■Sb 



